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SUMMARY 
The thesis is generally concerned with the exploration of 
individual differences in learning. Particular emphasis is placed 
upon the examination of the effects of personality factors on 
learning achievement from different.teaching strategies • 
• 
First the relevant literature and prevalent theories were reviewed. 
This analysis suggested that the factors anxiety and intelligence are 
of paramount importance for an explanation of learning differences. 
However the evidence also indicated a need to examine the interactions 
between these factors and their relationship to teaching strategies. It 
was discerned that the teaching strategies which had been employed varied 
from predominantly discovery to predominantly reception. Consequently 
these two extremes were chosen for experimental comparison and analysis. 
The general impressions gained from the literature were supported by 
the results of two preliminary studies. The first of these dealt with 
the production and evaluation of a computer assisted teaching programme, 
and the second with the creation of a training scheme. The scheme 
involved analysis of learning tasks according to types of ~earning strategy 
combined with data on individual differences to produce Instructional 
Strategy Templates (I.S.T.'s) as a basis for selecting appropriate 
teaching strategies for various types of task. 
These stuaies further emphasised the relevance of the nature of 
the learning task and also of the total learning milieu. Consequently 
the main experimental part of the thesis consisted of two detailed 
experiments designed to examine the personality factors in relation to 
these variables. The first of these was a laboratory based study and 
the second was a study conducted in an applied situation on location in 
an Employment Rehabilitation Centre. The findings indicated that the 
factors anxiety and intelligence were interactive, such that a high 
state of anxiety could facilitate or inhibit learning dependent upon 
whether the learner was of high or low intelligence. However this 
interaction was complex and was found to be predominantly related to the 
subjective aspects of learning difficulty. Therefore it was most 
discernable when difficulty was found to be closely related to the types 
of abi li ties measured by the intelligence tes ts used. 
Explanations were. attempted for the. process whereby the task and the 
learning milieu interacted with anxiety and intelligence to influence 
learning achievement. Drive Theory was found to be valuable for 
this purpose. However a considerable extension of this was necessary 
~ 
to include Spielberger' s model of 's,tate' and 'trait' anxiety, which 
predicts the relationship between these measures in different learning 
milieux. Finally the idea of a dynamic state of anxiety, related to a 
subjective appraisal of learning performance in terms of the learner's 
achievement expectations,is discussed and proposed for, further study. 
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INTRODUCTION 
Interest in this area originates from an earlier thesis (Dallos, R. 
1972) which was concerned with a comparison of adaptive and reinforcement 
based techniques of instruction. One of the most interesting findings 
that emerged from this study was the wide individual differences in 
learning rate and styles. A further year was spent surveying the 
literature and applications of programmed learning including computer aided 
instruction (Da110s, R. 1974). This led to the development of the present 
field of enquiry which started in August 1973. 
A major part of the subsequent work was undertaken for and 
* sponsored by the Department of Employment (October 1973 - October 1976). 
The objectives of this research were to evaluate the use of programmed 
instructional techniques in the Employment Rehabilitation Centres 
(E.R.C.'s). A range of programmes is produced by the Department of 
Employment, predominantly for use in the Government Training 'Centres. 
Some of these programmes are also used in the E.R.C.'s and the aims 
of the research were initially to evaluate the effectiveness of these in 
comparison with conventional teaching techniques. The clients in the 
E.R.C.'s exhibit a wide spectrum of disabilities, ranging from the 
physical to psychological, and therefore an essential part of the 
evaluation was the assessment of possible rehabilitative effects from 
the programmes, particularly in relation to personality factors. 
Prescriptions were then formulated regarding suitable programmes and 
instructional strategies in relation to personality factors (Da110s, R • 
and Winfield, 1.1975). 
* Since the start of the thesis 
the institution to which the 
Employment Rehabilitation Centres 
belong has changed from the 
Department of Employment to the 
Employment Services Agency. 
• 
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In conjunction with this work a literature survey was conducted 
, .' 
covering related areas of research,. especially the use of automated 
teaching techniques in relation to personality (Dallbs, R. 1975). A 
I 
theoretically based study was then carried out under more rigorously 
controlled conditions usi";i the P.D.P. 12 computer situated at the 
Department of Human Sciences. This study was concerned with an 
investigation of some interactions between personality and strategies 
of instruction. 
The thesis traces iri detail the development of the above programme 
of work. It is concerned initially with a discussion and review of the 
evidence and prevalen~ theories regarding the interactions between 
personality and teaching strategies (chapter 1). From an analys~~ of 
the literature, the major personality factors which have been shoWn to be 
significantly involved in learning situations are extracted and discussed. 
'These findings are then related to practical experience gained from the 
production of a computer assisted teaching strategy (chapter 2). This 
work confirmed the importance of some of the findings .examined in chapter 
1 and also revealed possible avenues of development, particularly in terms 
of the interactions between learning achievement and various personality, 
factors. In addition this work emphasised the complexity of real life 
learning sftuations and subse~uently suggested the necessity for a variety 
of teaching techniques matched to the particular types of learning involved. 
This approach is ~eveloped in chapter 3 in the context of employment 
rehabilitation. A taxonomy of learning activities was found which could' 
encompass the range of learning activities undertaken in rehabilitation 
, , 
, 
'I 
1 
. i 
, 
and which showed demonstrably different optimum learning conditions 
for each of its categories of learning. Such an analysis facilitated 
the allocation of the most effective teaching strategy to each 
category of learning. An attempt was also made to inc~rporate 
information relating to individual differences into the above decision 
process. Such information was 'drawn from the findings relating 
personality factors to different tesching strategies which were described' 
in chapters 1 and 2. The results of this were to reveal certain gaps in 
the information available and to suggest a number of hypotheses which were 
in need of investigation. 
The experiments conducted to investigate these hypotheses are 
described in detail in chapters 4 and 5. The former chapter consists 
of a detailed laboratory-based investigation of the effects of three 
factors, intelligence, anxiety and divergent thinking, on learning 
achievement from a discovery- as opposed to a reception-oriented 
teaching strategy. The work described in chapter 5 was an extension 
of this in the context of employment rehabilitation. The major findings 
are then summarised and discussed in chapter 6 along with the system of 
implementation (Instructional Strategy Templates) proposed in chapter 3. 
In addition the effects of the overall learning milieu are discussed in 
relation to different teaching strategies, especially in the context of 
employment rehabilitation. 
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Chapter 1 
LEARNING AND PERSONALITY: A REVIEW AND ANALYSIS* 
*A summary of the work described in this chapter has been submitted and 
accepted for publication •. 
DALLOS, R. (1975) Programmed Learning and Personality: A review and a 
preliminary study. Prog. Learning & Educ. Tech., 12, 12-20. 
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Findings of individual differences in learning achievement seem 
to have as long a history as that of learning experiments. Even prior 
to the history of experimental psychology, there existed common sense 
notions regarding differences between individuals and their ability to 
learn. For example, in the 14th Century a view regarding the superior 
wit of men of learning is given by Chaucer: !lA clerke had litherly 
beset his whyle, but if he coude a carpenter begyle"*(The Millers 
Tale). This view' that the ability to learn and in particular to 
learn abstract topics is a facet of some generally superior intellect 
is probably still popular today. It is of considerable interest 
therefore to examine the extent to which psychology has illuminated such 
'primitive' ideas. 
Intelligence 
It is common knowledge that i~dividuals show wide differences in 
learning performance in school and academic learning situations. ·Such 
differences have also been found on a wide variety of experimental learning 
tasks, for example; verbal learning, problem solving, motor learning, 
discrimination learning and concept learning (Zeaman & House, 1967). One 
of the earliest explanations of these differences was given by Spearman 
(1927) in that learning ability was seen to be a constituent factor of 
a general intelligence or 'g' factor. Performance on school subjects 
such as Classics, French and Mathematics were employed with measures 
such as teacher's .ratings of cleverness and common sense to produce a 
general factor of intelligence. He went on to show highly positive 
* A scholar does not have to··a.tir. his wits so much to trick a carpenter. 
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correlations between this general factor and learning achievement 
in Classics, French and Mathematics and so on. Interestingly, the ability 
to learn Classics was reported to have the highest correlation with 
general intelligence. 
An extensive review of the literature on individual differences 
in learning was conducted by Woodrow (1946). The studies he reviewed 
employed a variety of learning tasks and the learning achievement of 
individuals on each of these was correlated. On the basis of the 
correlations reported, Woodrow produced the following generalisations: 
1. the ability to learn cannot be identified with the quality known 
as intelligence; 
2. individuals possess no such thing as a unitary general learning 
ability; 
3. improvement with practice correlates importantly with group 
factors, that is, relatively narrow abilities, and also with 
specific factors; 
4. even the group factors involved in learning are not unique to 
learning, but consist of abilities which can be measured by 
tests given but once. 
Many of the early studies reported and conducted by Woodrow have 
subsequently been criticised for lack of adequate control of individual 
differences in prior abilities and for the unre1iabi1ity and attenuation 
of range of the simple gain scores which were typically used (House & 
Zeaman, 1967, Eysenck, 1967). The importance of the former criticism 
,7 
is emphasised by Gagne's (1962) theory that learning is achieved via 
a hierarchy of related skills and is a function of the initial levels 
of competence in these. An application of this approach consisted 
of the production of a hierarchy for teaching mathematics (Gagne, 
Mayor, Garstens and Paradise, 1962). The topic was taught by programmed 
instruction and the results showed that a high degree of transfer 
resulted from successful achievement of the prerequisite subskill, 
whereas failure to learn a higher order skill was much greater if 
the lower order skill had not been achieved. This has been supported 
by a number of other studies, for example Sawiris (1965) and Wriggle 
(1964) found that most of the variance on the post test scores following 
programmed instruction could be attributed to the initial level of 
achievemen t • 
A number of more recent studies have taken account of prior 
abilities and have used more appropriate learning scores. An 
additional criticism.has been made by Zeaman and House (1967) that, 
many of the learning studies reporting negative correlations between 
intelligence and learning have employed extremely easy or difficult 
as opposed to moderatly difficult learning tasks. They concluded 
that when' subjects with a wide range of intelligence scores are 
employed on a moderately difficult learning task and relevant prior 
abilities are controlled, then 'moderate' correlations between learning 
measures and intelligence are found tZeaman & House, 1967). 
I " ; 
I 
I! 
There are a number of studies which have examined individual 
differences in learning from instructional strategies and in particular 
programmed instruction. positive correlations between intelligence 
and achievement from programmed instruction have frequently been found. 
The evidence indicates that subjects of higher intelligence typically 
show lower error rates, higher retention and take less time to complete 
the programmes (Evans, 1965; Wallis & Wilks, 1963; Leith & Larkins, 
1964). However the above studies employed branching programmes and 
there are indications that intelligence does no~ correlate so highly 
with performance on linear programmes (Eigen & Feldhusen, 1964; Shay, 
1961). 
It is possible that the larger step or frame size of branching 
programmes makes them more difficult and hence produced the observed 
correlation with intelligence. However a study conducted by Morris 
et al. (1970) which employed both a large and a small step version of a linear 
programme on English money, found a significant correlation between 
intelligence and performance on both programmes. Similarly a study by 
Coulson et al. (1962) suggested that significant relationships between 
learning achievement and intelligence were not found on an easy branching 
programme. There is evidence that it is the structure of the learnfng 
materials which is important. For example, Stolurow (1962) found that 
when the steps in the programme sequence were arranged in a highly 
logical and structured format then there was very little relationship 
between achievement and intelligence. However when the steps were less 
well ordered, then a significant correlation was found. 
There are indications that some of the studies failed to 
produce significant findings because a restricted range of 
intelligence was employed. For example, in a study conducted 
by Tuel (1966) no significant relationship was found between 
intelligence and learning achievement when the sample was restricted 
to the middle range (I.Q. 96-115);'however a significant correlation 
was found when the range was expanded to (I.Q. 70-140). 
The findings from these studies appear to indicate that 
intelligence test scores are generally significant in relation to 
learning achievement on self instructional materials. Such a relation 
is seen to be clearest when a reasonably wide range of intelligence 
test scores are considered and when the learning task is moderate as 
opposed to ext'reme1y easy or difficult. It is also ,apparent that 
relevant prior abilities play an important role in determining learning 
difficulty. Similarly Bome of the studies indicate that specific 
abilities measured by intelligence tests are directly related to the 
structure ~nd organisation of the materials in the learning task. 
For example, intelligence tests may be seen as assessing specific 
abilities such as memory, problem solving, seeing relations,classifying 
(see Guilford, 1959) and so on. The extent to which the learning task 
involves these may indicate the subjective difficulty for a given 
learner and consequently determine the extent of the relationship 
with learning achievement. It has been suggested (Hudson, 1966) that 
it may be more appropriate to rename intelligence tests as convergent 
thinking tests. However since the term 'intelligence' has been so widely 
applied in the literature it is also used in this thesis. 
I 
Anxiety 
Unfortunately many of these studies have not examined the 
experimental aspects of the learning task. Yet there are a 
considerable number of studies to show that the level of anxiety, 
for example,may have significant effects upon learning achievement. 
The concept 'anxiety' has a long psychological history; generally it 
has been defined as a feeling of fear or apprehension.-, Measures 
10 
of anxiety normally attempt to measure the level of trait anxiety or . 
predisposition to anxiety. This is usually assumed to reflect a 
chronic state of arousal of the organism (Spence & Taylor, 1951). 
Typically individuals who score highly on measures of anxiety are said 
to have a high level of arousal whereas individuals who score low are 
said to have a low level. The method of measuring anxiety is 
typically by a questionnaire which has been related to physiological 
correlates such as heart rate, skin resistance and blood pressure. 
These physical measures may also be used on tasks to assess the level of 
anxiety produced. 
Many studies have been conducted to examine the effect of anxiety 
upon learning. Using programmed instructional materials there has 
been found to be a positive correlation between anxiety and 
achievement. For example, Leith & Trown (1970) employed five programmed 
texts on English, Mathematics, Science, Art, and Geography, with more 
than 300 school children. The children were divided into a high, 
medium and low anxiety group. The subsequent finding was that the 
high and medium anxiety groups achieved most. With slightly older 
children and college students this effect was altered, so that the 
medium anxiety and low anxiety subjects achieved most. An earlier 
study by Traweek (1964) similarly found that anxiety and withdrawal 
tendencies were related to successful performance on linear programmes. 
Similarly Sawiris (1965) found that non-anxious subjects gained less 
on programmed instruction but displayed more favourable attitudes. 
It may be possible to explain these findings by incorporating the 
measure or anxiety into Drive Theory in which the level of Drive (D) 
is inferred from anxiety measures. According to this theory ,there is 
an optimum level of drive or arousal for performance on a particular 
task. 
Performance 
Arousal (Drive)' 
, low high 
This originates from the very well know principle called the 
Yerkes-Dodson (1908) inverted U law. The theory was extended by 
Spence (1958) and Taylor (lY56) to take account of differences in 
task difficulty. 
Performance 
Difficult 
Task 
Moderate 
Task Easy 
Task 
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Arousal (Drive) 
high 
This followed from Hull~ t1943) theory which stated that the 
response tendency R in a particular situation was given by multiplying 
the habit strength (H) by the level of drive (D). 
R = D x H 
In a task where there are several responses possible the one which 
emerges will be the one which has a greater habit strength (H). 
Performance on a learning task is therefore guided by the level of D 
which has the effect of multiplying both correct and erroneous response 
tendencies (Spence, 1958, Tay1or, 1956). The theory predicts that on 
simple tasks when correct responses are initially dominant, the 
performance of high anxiety subjects will be superior. In contrast, on 
difficult tasks the performance of low anxiety subjects will be superior. 
For example on simple conditioning tasks high anxiety subjects have been 
found to perform better (Spence & Taylor, 1951, Taylor, 1951) whereas 
on more difficult tasks such as concept formation tWesley, 1953) they 
were found to be inferior. 
I 
It is possible that this theory, and particularly the nature of 
task difficulty, may help to eXplain some of the ambiguities of the 
findings regarding the higher forms 'of instructional strategies. For 
example, a study carried out by Knight and Sassenrath (1967) reported 
no significant interactions between anxiety in college students and 
learning achievement from programmed instruction. Similarly Ripple 
(1965) reported a non-significant negative correlation between learning 
achievement and anxiety with 8th grade children. Possibly these 
findings would be clearer if some indication of task difficulty was 
given. There are several studies which indicate the importance of 
this. For example Sawiris (1965) and Wriggle (1964) found that most 
of the variance of the post-test administered after programmed 
instruction could be attributed to the initial level of achievement. 
These ambigu;" ,g may also be due to " failure to consider the 
multi-dimensional" -cts of anxiety. Po ~xample a study conducted 
by Traweek (1964) ",._,,!lined the learning ac",; (!Vement of fourth grade 
children from programmed instruction in Mac:lcmatics. The results 
showed no significant difference between students who were categorised 
as having learned successfully as opposed to unsuccessfully in terms 
of general anxiety. However the successful students scored 
significantly more highly on the test anxiety measure designed to 
assess anxiety in test like situations. There was found to be no 
significant difference between the intelligence measures of the' 
successful and unsuccessful students. Traweek also concluded that 
successful learners tended to be more withdrawn and were less self 
reliant. 
I 
A weakness of Drive Theory has been its failure to account for 
the subjective experience of anxiety and difficulty elicited by the 
task. The level of Drive (D) is inferred from a 'trait' measure of 
14 
anxiety but this fails to take account of the subjective experience of 
anxiety elicited by the task. Consequently Spie1berger (196b) has 
proposed a two stage model of anxiety which distinguishes between 
anxiety as a relatively stable personality trait and as a transitory 
state evoked by the particular task (see figure 1). The level of 
state anxiety evoked was dependent upon a cognitive appraisal of the 
situation. A number of studies have been conducted to examine the 
relationship between these two measures and the results suggest that 
a positive correlation between trait and state anxiety can be expected 
in learning situations which involve ego threat in terms of fear of 
failure and loss of self esteem. For example, a number of st·udies 
have shown learning achievement to be significantly related to trait 
anxiety when the instructions stressed ego involvement by emphasising 
evaluation of personal adequacy (Mandler & Sarason, 1952, Denny, 1966). 
However no such relationship was found in a task employing verbal 
instructions (Spielberger and Smith, 1966). 
A most illuminating approach to the examination of these variables 
is shown in a study carried out by Denny (1966). The learning task 
used was based on concept formation. Prior to the learning experiment 
it was established that subjects of high intelligence found this task 
easy whereas those of low intelligence found it difficult. The 
instructions employed stressed ego involvement by suggesting self 
evaluation as a primary purpose of the experiment. The results 
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Fig. 1: A trait-state theory of anxiety in which two anxiety constructs, A-Trait and A-State are posited and conceptually 
distinguished from the stimulus conditions which evoke A-State reactions and the defences against A-States. The 
cognitive appraisal of a stimulus as dangerou~ or threatening evokes an A-State reaction, which may then initiate 
a behaviour sequence designed to avoid the danger situation. An A-State reaction may also evoke defensive 
manoeuvres which reduce A-State or alter the cognitive appraisal of the situation. Individual differences in 
A~Trait, along with past experience, determine the particular stimuli that are cognitive1y appraised as 
threatening. ' 
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consequently showed that high anxiety facilitated and inhibited 
learning for the high and low intelligence groups respectively. 
On the other hand, low anxiety inhibited and facilitated learning 
for the high and low intelligence groups respectively. 
Such a finding is consistent with an extended version of Drive 
Theory. It is suggested that an interactive approach of this sort 
might explain the ambiguous findings derived from the studies 
reported. For example, a study was carried out by Morris et al. 
(1970) which employed a short and a long step version of a programme 
16 
on the English money system. The subjects, were sixth grade children 
who where categorised on the basis of ability (Otis Mental Ability 
Test) into a high, medium and low group. In addition they were 
categorised into a high and a low test anxiety group. Three treatment 
groups were also employed for each type of programme relating to the 
pre-prograrnrne Bxperience these consisted of: a favourable report 
following the pre test, no report following the pre test, and a pre. 
test on non related material. Ability was found to be significantly 
related to performance on both programmes. The high anxiety groups 
were found to perform significantly better on a delayed post test 
but only on the short step programmes. The authors concluded that 
the learners may have found the long step programme too difficult and 
hence it did not arouse appropriate anxiety responses. This explanation 
further indicates the need to examine the anxiety provoked by the' 
task by the type of state anxiety measure employed by Spielberger, rather 
than the test anxiety measure used above which indicates a general as opposed to 
specific measure of anxiety level evoked by test situations generally. 
Another valuable approach to the examination of the effects of 
anxiety comes from studies which have employed a range of teaching 
strategies. A lengthy series of studies of this sort has been 
c·arried out and reported by Leith and Trown (1970). These studies 
typically employed a range of strategies varying from extreme 
reception to extreme discovery learning. Four strategies were 
employed at varying points on this continuum; complete discovery, 
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in which all the items except the first few were randomly assigned, 
guided discovery, in which all the items belonging to the same principle 
were collected together·, guided discovery 2, which was the same as the 
previous strategy but a statement of the principle was added at the 
beginning of each subset, complete guidance, which in addition showed 
the correct answer. With 10-11 year old children it was found that 
highly anxious children, according to a trait anxiety measure provided 
by the Mauds1ey Personafity Inventory, achieved more from the Complete 
Guidance strategy than low anxiety children. However on the Complete 
Discovery and Discovery 1 strategies, the low anxiety children achieved 
more. A replication with college students however did not produce 
a significant interaction with anxiety. The effect due to anxiety was 
replaced by one due to extraversion although the highly anxious and 
introvert group were found to perform better on the Complete Guidance 
strategy, and the low anxiety and extravert group were found to 
perform better on the Discovery strategy. No significant difference 
was reported between the teaching strategies but intelligence was 
found to have a significantly positive effect on learning achievement 
from all the teaching strategies. Unfortunately the interaction 
between intelligence, anxiety and performance on the strategies was 
not examined in the way exemplified by the Denny study. It is 
possible that such an approach may have served to reconcile the 
differences in the findings between the studies. 
Similarly Grimes and Allinsmith (1961) compared primary reading 
achieve~ent under a structured phonics programme with achievement 
under a less structured whole-word approach. Self-rated anxiety 
and compulsivity were examined in relation to learning achievement." 
The structured treatment was better overall but particularly for the 
'defensive' (high anxiety, high compulsivity) ~"students. 
The studies described here have a number of major" indications. 
Anxiety may have a significant effect upon learning achievement but 
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this has been shown to depend on a number of related factors. Generally 
high anxiety may enhance learning from highly structured and guided 
materials whereas it may inhibit learning from less structured "and 
guided materials. The effects of anxiety are also related to the 
difficulty of the learning task for a particular learner, such that 
high anxiety "may enhance or" inhibit learning of an easy as opposed to a 
difficult task respectively. Hence the effect "of anxiety is seen to 
be interactive with factors ~uch as intelligence which may"be related 
to difficulty. Lastly, it is necessary to consider the subjective 
experience or state of anxiety on the learning task since it has been 
shown that the trait anxiety measures do not always predict" the actual 
state of anxiety resulting from the learning milieu generally and the 
task in particular. 
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Extraversion-Introversion 
Studies concerned with this factor have usually examined the 
socially isolated nature of programmed instruction. Typically it 
has been found that there is a positive correlation between introversion 
and learning achievement from programmed instruction (Smith, 1959; 
Rasheed, 1967). There are a number of studies which suggest that 
the social isolation normally involved with programmed instruction 
is directly involved. For example, Greer (1969) examined the effects 
of having children working in pairs on programmed instruction. The 
results showed that extraverts benefit more in this situation than 
introverts. Again a review by Hartley (1966) suggested that extraverts 
may benefit more from working in groups on programmed instruction. 
Some studies have used a related variable known as social need 
to examine the social aspects of the programmed learning situation. 
A study by D,oty and Doty (1964) examined a range of factors coricerned 
with learning from programmed instruction and concluded that low social 
need was positively related to achievement. Similarly a study by 
Traweek (1964) confirmed that social need was negatively related to 
achievement from programmed instruction. 
There is some speCUlation that the effects of both anxiety and 
introversion are related to the level of arousal produced on the learning task. 
Eysenck (1967) has suggested that a component of extraversion-
introversion is related to a chronic state of arousal. of the individual. 
Extraverts are typically considered to have a low level of arousal and 
introverts have a high level. This can then be used in conjunctiori 
with Hebb's theory (1949) that organisms seek an optimum level of 
arousal, to suggest that extraverts should seek situations which involve 
a high degree of stimulation whereas introverts are content with' 
situations involving a low amount. Correlation between trait 
anxiety measure and introversion have not been found to be 
significantly positive (Catte1, 1972; Eysenck, 1967) but it may be 
valuable to isolate components of these factors which are relevant 
to the learning task. In other words it is necessary to determine, 
whether the social as opposed to the stress characteristics of the 
learning task are of primary importance. 
Neuroticism 
An individual's neuroticism score is considered by Eysenck (1967) 
as "giving us essentially a measure of their probability of responding 
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with autonomic activation to an anxiety-producing situation." He goes 
on to suggest that if the situation is not seen as anxiety-producing 
by the subjects, then differences in N cease to matter. Such an 
interpretation imposes the sort of limits that have been shown with 
studies which have employed a test anxiety measure, that is to say", 
they are general measures which do not necessarily predict the actual 
level of arousal or anxiety, produced by the learning task. 
A number of studies have investigated the effects of neuroticism 
on learning achievement. Sawiris (1965) found a non-significant 
positive correlation between neuroticism and learning achievement. 
Leith and Wisdom (1970) however found that adults having low neuroticism 
scores achieved most overall on learning materials presented by teaching 
strategies varying from complete guidance to complete discovery. A study 
by Greer (1969) examined the effects of extraversion, neuroticism and 
intelligence on learning from a fractions programme or from conventional 
classroom instruction using ·8 year old children. He found that 
when intelligence was held constant, a slightly positive correlation 
was found between neuroticism and learning achievement from 
programmed instruction and a negative one for the group taught by. 
conventional instruction. He also found an inverted U relationship 
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between neuroticism and learning achievement on programmed instruction. 
The subjects were grouped into high, medium and low neuroticism scores. 
On programmed instruction the medium neuroticism group achieved most 
whereas with classroom instruction there was a moderately linear 
relationship so that the low neuroticism group achieved most, followed 
by the medium neuroticism group with the high neuroticism group 
achieving least on both the immediate and delayed post tests. 
these were tentative and not significant conclusions. 
Achievement Motivation 
However 
This measure again reflects to some extent the .individual's level 
of drive or arousal on a task. In particular, it is employed to 
indicate specifically the extent to which an individual wants to 
succeed and perform well. When us·ed in relation to learning tasks 
it may predict the learner's motivation to learn. A number of studies 
have examined the effect of this factor on learning from programmed 
instruction. A study conducted by Knight and Sassenrath (196b) 
examined the effects of achievement motivation and text anxiety on the 
learning achievement of undergraduate educational psychology students 
from programmes dealing with the topic of classroom achievement tests. 
The authors regarded the measure as indicating the level of motivation. 
The results showed that subjects who had high achievement motivation 
or test anxiety, tended to work through the programmes faster snd 
made fewer errors. However on the short term retention test only 
the high achievement motivation group scored more highly. When a 
combination of these measures were used the high achievement motivation/ 
high test anxiety group were found to have superior performance on all 
the learning measures. They concluded that highly motivated subjects 
were able to derive much greater benefit from the immediate knowledge 
of results, characteristic of programmed instruction. 
An earlier study conducted by Doty and Doty (1964) also included 
achievement motivation in a range of learner characteristics which 
were examined in relation to learning achievement from programmed 
instruction in physiological psychology. As with the previous study 
the subjects were undergraduate students. The results of this 
study however found no significant relationship between achievement 
motivation and achievement from the programmes. Consequently the 
authors in this case concluded that the programmed learning situation 
does not tap achievement need as other learning situations apparently 
do. 
The discrepancies between these two studies are quite considerable 
and the lack of a consistent effect is fairly typical of the findings 
from studies which have examined personality factors relating to drive 
or motivation. Again these findings emphasise the need to examine 
personality factors in terms of their interactions with intelligence 
and the subjective experience of task difficulty and arousal produced 
by the learning task. 
Divergent Thinking 
Divergent thinking tests are an attempt to measure the kind of 
abilities which are normally referred to as creative, inventive or 
original. Such terms are commonly applied to activities concerned 
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with the generally accepted creative activities such a music, painting, 
research and so on. However until recently there has not been a 
convincing measure of aptitudes relating to such creative abilities. 
Partly this is because we had very little understanding of what kind 
of abilities were related to creativity. It did become fairly clear 
however that the types of abilities measured by intelligence tests 
certainly did not adequately predict creativity. 
The divergent thinking tests which have been produced generally 
emphasise inductive as opposed to deductive reasoning. The items are 
open ended and there is no limit placed on the number and type of 
responses which can be made. One of the best known tests batteries 
available has been compiled by Torrance (1974). He has differentiated 
between verbal and figural abilities and his tests are accordingly 
categorised. An example of one of the verbal tests is the Uses Test 
which requires suggestions for the use of common objects such as a 
house brick or a cardboard box. In comparison an example of a figural 
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test is the Circles Test which consists of a set of separate circles 
which have to be made into different (validly) circular objects. 
Scoring the tests is by means of four measures; fluency - the 
total number of relevant responses, flexibility - number of different 
'categories' of responses, originality - infrequency of the response 
based upon the answers produced by a large sample, elaboration - the 
number of different ideas communicated by the detail of the responses. 
Torrance has stated that these abilities are relatively independent of 
intelligence. This does not mean however that intelligence and divergent 
thinking need be mutually exclusive in any particu1ar,individual. 
, 
Torrance {19&5) has suggested that highly creative individuals do 
not learn well from highly structured teaching strategies such as 
programmed instruction because it is contrary to their best way of 
learning. They dislike being forced to make only tiny mental steps 
because they are accustomed to making longer mental leaps and checking, 
testing, and correcting their errors. He goes on to suggest that less 
creative individuals prefer the safety of tiny mental leaps and the 
authoritative feedback of their errors. 
A number of studies are available to support this view. Gotkin 
and Massa (1963) employed a set of programmed instruction in languages 
with highly intelligent {IQ's of 13& and higher) fourth and fifth grade 
pupils. All the subjects made considerable gains from the programmes 
but among the fifth grade pupils it was the less creative ones who 
made significantly greater achievement on both post-tests and in gain 
scores. In addition many of the highly creative children expressed a 
strong dislike towards learning by programmed instruction. while 
almost all of those in the lower half of the distribution on the 
creative thinking measure liked it. A similar result was found in 
a study by Doty and Doty (1964). A negative correlation was found 
between learning achievement and creativity. The authors concluded 
that programmed methods may restrict originality of thinking and that 
if programmes deter or inhibit the creative thinker then possibly 
future programmes could be designed to avoid this. 
A number of studies support the above proposition. for exarople. 
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Stolurow (1962) employed a type of programming which emphasised the 
building of specific but mUltiple associations to a stimulus. It was 
subsequently found that intelligence did not correlate with performance 
on these programmes whereas a significantly positive correlation was 
obtained between learning achievement and creativity. Similarly a 
pilot study by Wi1cox (1968) employed a branching programme called the 
'Waterloo Campaign' in which the student traces through the events of 
the campaign and is required to make decisions on strategy and tactics. 
The learners who had high scores on the divergent thinking tests 
achieved much more from the programmes. Intelligence was also 
positively related to achievement although the effect was less significant. 
A study by Davis and Wi1kins (1968) runs counter to the above 
findings. Two linear programmes were given to eleven to twelve 
year old children. A moderately positive correlation between divergent 
thinking and learning achievement was found. An interaction was found 
with intelligence so that the low intelligence and low divergent 
thinking were associated with inferior achievement. ·Unfortunate1y 
few studies seem to have compared different strategies of teaching 
in relation to divergent thinking. An appropriate research design 
is suggested by the work of Pask and Scott (1972). In previous 
studies they presented learners with a learning hierarchy (similar to 
Gagne's hierarchies of subski11s) and found two characteristic styles 
of learning which they named Seria1ist and Who1ist. Seria1ists learn 
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by sequentially stringing together information whereas lfuolists explore 
the information overall with greater emphasis on the formation of their 
own hypotheses and generalisations. Two corresponding teaching 
strategies were produced: the Seria1ist strategy closely resembles 
linear programmed instruction, whereas the Who1ist strategy is anecdotal 
and rich in material with which the learners can form associations. 
Significant differences in learning achievement were found to result 
from appropriate matching as opposed to mismatching of individual 
learning styles and teaching strategies. Unfortunately the relationship 
of the Seria1ist and Who1ist categories to convergent and divergent 
thinking has not been examined,but Scott (1975) has implied that there 
may be a similarity between the Who1ist category and divergent thinking. 
L 
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Summary 
Several personality factors have been found to influence learning 
achievement from various teaching strategies (see tables ,2, 3 and 4 in Chapter 
3)0 It is suggested that the strategies discussed here can be 
considered in terms of the degree of structure and guidance provided. 
Several writers (Ausubel, 1968; Leith, 1968) have used the term 
reception learning when the learning materials are highly structured 
and directive. The information is passed on to the learner usually 
by direct verbal or written exposition. This is contrasted to discovery 
strategies where the teaching material is usually less structured and 
less direct guidance is given. A much greater emphasis is placed on 
exploration of the learning material and the formation of hypotheses 
and generalisations by the individual • 
. The studies reviewed.here have been categorised according to the 
amount of structure and guidance employed in the teaching strategy. 
For example, programmed instruction is usually highly structured and 
guided. The personality factors which have been shown to be positively 
related to reception and to discovery teaching strategies respectively 
are listed below. 
1. 
2. 
3. 
4. 
5. 
6. 
Reception Teaching 
Strategies 
High Anxiety 
Intelligence 
Introversion 
Low Social Need 
Neuroticism 
Achievement motivation 
" 
11. 
2. 
3. 
4. 
Discovery Teaching 
Strategies 
Low Anxiety 
Divergent Thinking 
Extraversion 
Stability 
, 
This summary merely gives an indication of the possible 
direction of the effect of these various factors. Particularly 
important are ·the interactions between these factors which have 
been found in some studies. It is suggested that interactions 
between intelligence and the factors relating to arousal on the 
learning task are of especial importance. There is a need to 
examine in detail the subjective aspects of the learning task 
in terms of the difficulty and of the level of anxiety produced. 
A measure of these may help to explain the effects that the various 
personality factors have in relation to learning. 
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Chapter 2 
PERSONALITY FACTORS AND COMPUTER ASSISTED INSTRUCTION * 
*A summary of the work described in this chapter has been submitted 
and accepted for publication. 
DALLOS, R. t1974) 
Automated instruction and Personality. International Conference on 
Frontiers in Education. I.E.E. London, 258-62. 
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Introduction 
While the literature survey reported in chapter 1 was being conducted 
and the initial ideas were developing,an opportunity arose to study 
personality factors in an applied situation involving computer assisted 
instruction. This consisted of work which was initiated in response to 
a training problem which arose at the Man-Computer Interaction Division 
at the National Physical Laboratory (N.P.L.). The particular problem 
was with the training of users of the SCRAPBOOK computerised information 
retrieval and storage system. There existed a considerable training 
problem regarding potential and semi-experienced SCRAPBOOK users. 
These users varied considerably in terms of relevant aptitudes and in 
the level of sophistication which they needed to acquire with the usage 
of the system. The training in operation consisted of a manual which 
was available in a written form or for viewing on SCRAPBOOK itself.· 
This was backed up by personal tuition. The difficulties with this 
system were that the manual was virtually incomprehensible to the 
majority of potential users and that individual tuition was very time-
consuming. In addition users who subsequently had problems or wished 
to acquire further sophistication with the system could not always get 
immediate tuition. 
There was a need therefore for a self-instructional system to 
teach the operation of the SCRAPBOOK system.. The two major constraints 
on the system developed were that it also needed to function as a reference 
manual and it had to be suitable for a population of users with widely 
differing abilities. This population varied from clerical staff to 
research scientists and programmers. It was seen that such 
individuals would therefore vary considerably on a range of variables 
including: 
a) Educational background 
b) Knowledge and aptitudes relating to computers 
c) Learning ability and specifically,ability to assimilate written 
information 
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d) Cognitive factors such as general intelligence,which would include; 
verbal, spatial, numerical, memory and deductive reasoning abilities. 
In addition the system had to be suitable for both potential and 
semi-experienced users. 
• 
It was felt that a suitable self-teaching system could be developed 
using a form of programmed instruction. There are numerous variations 
of, programmed instruction but initially, the alternatives were seen to 
be a constructed, as opposed to multiple choice, response method. With 
the latter branching approach the student is usually asked to choose one 
out of a sample of answers at the end of a piece of instruction or 
frame. Progress to new information is only allowed when the correct 
choice has been made, wrong answers lead to remedial information frames. 
This approach is the earliest variety of programmed instruction and arose 
from Pressey's (1927) finding that a multiple choice testing device 
produced a considerable learning effect. This approach can be contrasted 
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to Skinner's (195~) development of 'linear' programmes. However the 
differences between the two approaches have been over emphasised. 
"A first step is to define the field. A second is to collect technical 
terms, facts, laws, principles, and cases. These must then be arranged 
in a plausible developmental order - linear if possible, branching if 
necessary". The above quote in fact comes from Skinner's (1958) 
article on teaching machines. 
There has been considerable debat'e over the relative .benefits of 
the two approaches. Skinner has contended that the exposure of 
learners to the wrong alternatives can produce an accidental learning 
effect which can later interfere with the recall of the correct facts 
(Skinner, 1968). Numerous experiments have been carried out to assess 
the relative benefits of the two approaches but the evidence from these 
has been equivocal (Evans, 1965). The general indication from these 
studies has been that it is the clear statement of the teaching 
objectives, logical structuring of the material into simple steps and 
the immediate feedback which makes both methods effective. There is 
some evidence however that the type of small step linear programmes 
with repetitive frames which were typically written for school children 
were not so suitable for adults (Green, 1971). Attitudes and performance 
of adults, and in particular adults who have higher intelligence test scores, 
has been found to be better with programmes having large frames and 
little repetition (Hogg and Hodge, 1965; Stroud, 1968; Hewlett, 1968). 
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Description of the Teaching System 
It was decided that a programme with relatively large steps would 
meet the requirements of the type of adult population at N.P.L. In 
addition such a programme would be more easy to use as a reference 
manual since each frame would contain almost enough new information 
to be indexed separately. A number of reports of successful attempts 
to produce P.I. manuals have been made (Soudijn et al. 1971). 
The decision to make the programme linear, branching or both was 
determined by a set of constraints regarding the. SCRAPBOOK system. 
SCRAPBOOK is a system which is available on a network of. "terminals 
linked up to the main Modular 1 (Computer Technology Limited) computer. 
Each terminal consists of a combined visual display unit and keyboard 
(see fig. 2). The screen displays information and messages from the 
computer whereas the keyboard is used to administer commands to the 
computer or for the storage of new information. In addition the 
screen displays the information as it is being entered on the keyboards. 
The system provides a variety of facilities which include: 
1. Secretarial usage. 
2. Personal filing systems for scientific researchers. 
3. An off-line programme storage and editing facility for programmers. 
4. Generalised reference system for non confidential material. 
5. Research purposes. 
The versatility of the system arose from the provision of both an 
effective information retrieval facility and an extensive range of editing 
facilities for the information input. 
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Figure 2: Scrapbook visual' display'and information input terminal. 
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Figure 3: Structure of the Scrapbook System. 
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Operation of the system requires knowledge of a complex set of 
commands and the appropriate procedures for their application. The 
system operates in terms of various modes of operation (see fig. 3). 
There are two predominant modes: 
SEARCH modes - in which information can be retrieved and viewed only. 
EDIT modes - in which information can be stored into the system or 
existing information can be edited. 
The users needed to know of the nature of the various modes and their 
appropriate commands. Change from one mode to another was possible, 
by giving the appropriate sequence of commands. In addition there was 
a complex range of editing commands and conventions regarding the 
formation of files, pages of information, security, entry into the 
system and so on. It was thought that a linear format with large frames 
would be most suitable particularly using constructed responses which 
required use of the system commands and procedures. For example, the 
end of a frame could be terminated by a question such as: 
In order to move 3 frames forward in a file, you,should type:. 
The correct answer < ESC > F3 (RETURN) would be typed into SCRAPBOOK, and 
in fact would be used by the system to access the next frame. 
Unfortunately, wrong responses such as e.g. (ESC> B3 (RETURN> would also 
be accepted since these were actual system commands. Consequently the 
learner could become 'lost' in the system. An even more attractive type 
of programme could have asked the learner to leave the teaching programme 
to perform sets of operations with the system in order to consolidate 
learning from the programme. Unfortunately at the time of writing 
of the programme, the system was suffering from 'teething' troubles, 
which meant that it was not always easy to gain access to the system. 
Therefore once having gained access it was often most propritious to 
maintain it. 
37 
As a result of the above a branching programme format was considered· 
to be most suitable. The SCRAPBOOK system offered a facility whereby 
multiple choice responses could be employed. For example, the end of a 
frame would be terminated by a question such as: 
Which of the folloWing is an incorrect format for a frame label? 
1. 
2. 
3. 
TRAsH/l 
TRASH/ONE/l 
TRASH/ONE 
*1* 
*'1.* 
*3* 
The response.required from the student was therefore very simple, 
merely typing 1, 2, or 3 followed by pressing the < RETURN> key. 
Choosing the correct answer led to new information, the others to a 
remedial frame explaining their mistake. The students were directed 
back from the remedial frame to the teaching frame and were asked to 
choose again. The SCRAPBOOK system offered instant access from one 
frame to the other. 
The next step in the development of the programme.was to establish· 
the 'best' logical and temporal order for presenting the information. 
This was done in the form of a flow chart (see fig. 4). 
~ 
How to use the manual 
t 
Index 
~ 
Procedure for Entry into SCRAPBOOK 
l 
Command Structure 
1 
Modes of Operation (conceptual plan) 
SEARCH MODE -
USER RESPONSES'~ 
l 
FRAME MOVEMJ<:NT COMMANDS 
.~ 
PREFIX, TRACE, LOGON, DEVICE, STATUS MODES 
~ 
REVISION FRAMES 
! 
CREATE MODE 
~ 
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~ 
. .' ALTER MODE~ ~ Editing commands 
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Operations Operations 
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Additional Facilities 
l 
REVISION FRAMJ<:S 
~ 
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Figure 4: Structure of the Teaching Programme. 
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The programme was intially broken down into two sections, each' 
followed by revision frames. The purposes of these were: to 
consolidate understanding of each section before progressing to the 
next, to provide further motivation, and to provide a place for a 
rest in order to offset the effects of fatigue, Which has been found 
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to be an important factor in the effectiveness of programs (J. Leedham, 
1973). A simple branching system was used with remedial frames but no 
remedial sequences. 
of frames: 
The programme, therefore, consisted of two types 
Teaching Frames 
These were of the 'lecture frame' type (Mark le , S.M., 1964) and 
consisted of:-
Answer to question in previous frame + Reinforcement 
Explanation to consolidate. understanding of subject 
of the question 
New information and repetition of important points 
Multiple choice question 
3 alternative answers to choose from 
2 - 5 lines 
10 - 15 lines 
3 - 5 lines 
• 
The multiple choice questions were designed to establish under-
standing of the important parts of the new information in the frame, 
revise knowledge of previous information and to establish simple 
procedures, such as pressing the (RETURN) key after all commands. 
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There is some evidence to suggest that exposing subjects to the wrong 
alternatives can produce accidental learning which interferes with the 
correct facts (B.F. Skinner, 1968). Various alternatives to the, 1 
correct and 2 incorrect statements procedure were adopted, such as asking 
the subjects to pick the incorrect statements and giving two statements 
a & b and asking if a) was correct only, if b) was correct only or if 
a and b were both correct. 
Remedial Frames 
These consisted of an explanation of the mistake with a fuller re-
statement of the important parts. The wrong statement was not restated 
in order to limit the possibility of the 'accidental' type of learning 
discussed above •• Negative reinforcement such as, YOU ARE WRONG, YOU ARE 
NOT TRYING, was not given on the principle that maximum positive re-
inforcement produces the most efficient learning. At the end of the 
frame the student was directed back to the main teaching frame and asked 
to select another alternative. 
Teaching Strategy 
Three main strategies were adopted. 
1. Model building - A simple conceptual model of SCRAPBOOK was designed 
to help students gain a feel for the interactions of the various 
SCRAPBOOK MODES. Sections of this model were given as each MODE 
and its interactions with some other modes was discussed. These 
pieces were fitted together into an overall picture of the model 
about two thirds of the way through the programme. 
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2. Vocabulary learning - The programmer instructed subjects that the 
commands were mnemonics for their function, e.g. SEARCH MODE .- was 
the mode in which they could 'search' for and examine frames. The 
multiple choice questions and in particular the revision frames 
continually required subjects to recall and use the commands. In 
this way knowledge was constantly revised and used to enable further 
progress through the programme. 
3. Procedures and formal learning - A rule following method was used, 
e.g. a command to SCRAPBOOK must always be terminated by typing the 
(RETURN) key. Where possible logical reasons were given to help 
learning as well as Stimulus - Response type repetition to establish 
procedures and formats as habits. The frames provided considerable 
cueing for the response to the questions, in the initial stages of 
the programme, but these were gradually withdrawn as subjects were 
required to recall previous information to answer the questions. 
A preliminary programme evaluation 
The purpose· of this was to gain Some feedback regarding the 
teaching effectiveness of the programmes particularly in relation to 
technicalities such as the suitability of the frame lengths, amount of 
repetition and clarity of exposition. In addition, it was hoped to 
gain some indication of the importance of individual differences in 
relation to learning achievement and attitudes to the programmes. 
, I 
I 
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A pencil and paper test was devised based upon the defined aims 
of the manual. It consisted of questions which required a basic 
knowledge of SCRAPBOOK and of the procedures necessary to operate it. 
As part of the test, the subjects were given an imaginary entry code 
which is necessary to enter the SCRAPBOOK system and they were required 
to use this appropriately in order to answer the questions. This test 
was given ss a pre and post test, before and after the programme 
instruction. The gain in the scores and the overall learning time was 
used to assess learning effectiveness. A remote terminal linked to the 
SCRAPBOOK system was available at the location of the evaluation and as a 
check the subjects were asked to perform the major operations assessed 
by the test. 
A twenty item questionnaire was also produced. This was in two 
parts: Part A consisted of questions relating to existing attitudes 
towards programmed instruction and previous experience with computer 
systems, Part B assessed attitudes towards the present programme. 
Part B included questions regarding the amount of repetition in the 
programme, the frame lengths, clarity of the exposition and the 
effectiveness of the remedial frames. Most of the items had an open 
ended part so that subject's criticisms and suggestions could be 
employed, together with the above information to ~dify and improve 
the programme. 
I 
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The draft version of the programme was examined by three members 
of the N.P.L. research staff. A number of factual errors were found 
and criticism regarding the achievement test and the questionnaire were 
also offered. Appropriate amendments were subsequently carried out 
on the programme, questionnaire and the achievement test. 
was then set out in a scrambled text form for evaluation. 
The programme 
Ten subjects participated in the evaluation which was conducted 
at Loughborough University. They ,:included four tlundergraduates, four 
postgraduates, one housewife and a secretary. Their ages ranged from 
twenty to thirty years. The subjects were assigned randomly to learn 
about the SCRAPBOOK system either from the conventional manual or from 
the programmed manual. 
Prior to the learning session the subjects were given the 16 
Personality Factors Questionnaire (Cattell, 1972) and Part A of the 
attitude questionnaire. 
The evaluation commenced with each subject being given the test 
to assess their knowledge of SCRAPBOOK and their ability to guess. 
Following this a blank flow chart of the programme was given to the 
subjects in the programmed manual group, so they could indicate their 
progress through the programme by writing down the number of each frame 
they looked at. The purposes of this was to provide information on the 
number of wrong responses made. Subjects in both groups worked on 
their respective manual alone and were instructed to have a short break 
after an hour in order to offset the effecrs of boredom and fatigue. 
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They were all told that they need not take more than an hour to 
complete the programme but could have more time if they wished and 
that a test of their knowledge would follow. The time taken to 
complete the manuals was recorded and the achievement test was again 
administered. 
Results 
The achievement and learning times were found to be far superior 
for the programmed manual group. 
Pre Post Raw Learning 
Test Test Gain Time 
Programmed Instruction 
Group n=5 7% 54% 47% 1.17 Hrs 
Conventional Group 
n=5 b% 32% 26% 
Tab1e.l: Mean achievement scores and learning times for the two 
groups. 
1.08 Hrs 
I 
Nevertheless the gains for the programmed instructional manual were 
considered to be inadequate. An analysis of the post tests showed 
that it effectively taught the basic operations, such as entering 
the system, using Search mode, and moving between frames. On the other 
hand it failed to. teach the differences between the editing modes, 
security restrictions and some of the specialist modes. On the basis 
of this analysis and the respective gains, major alterations were made 
to the structure of the programme and most of the frames were rewritten. 
The programme was split into three instead of two sections to ensure 
greater consolidation of each section. In addition a test was incor-
porated into each of the sections and it was decided that progress 
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should not be allowed to the next section if scores on this fell short of 
a criterion of MO%. It was felt that this form of interim testing 
could increase the effectiveness of the programmes considerably (see 
fig. 5). 
+ I Index 
I Pre-Test 
I - - ~ - - - - -, 
I , 
Progrannne Test 1 
Section 1 Revision Frames Answers 1 
.. 
, - -. -- - - i 
, , 
Progrannne Test 2 
Section 2 Revision Frames Answers 2 
~ J 
i - - - 4- - - --, , , , 
Progrannne Test 3 
Section 3 Revision Frames Answers 3 
Post-Test 
Figure 5: Revised Structure of the·Scrapbook programme. 
I 
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The responses to the questionnaire indicated that the subjects 
did not think the programmes were very effective, a1though.the attitudes 
were superior to those towards the conventiona1 .. manual. The 
.. " 
continual questionning was found to be useful and the frame size 
was appropriate. Answers to the other questions, and the open ended 
responses indicated that the programme was too difficult mainly due to 
excessive use of technical jargon and inadequate repetition of the 
inf ormat ion. Only three of the subjects had prior experience of 
programmed instruction, two of these regarded P.I. as satisfactory and 
one as unsatisfactory. Based on this set of findings a greater amount 
of repetition was injected into the programme and where possible technical 
jargon was removed or kept to a minimum. 
Of particular interest were the differences between subjects in 
achievement from and attitudes towards the programmes. The learning 
gains varied widely as did the attitudes. A check on the biographical 
data revealed that this was not merely due to prior experience with 
computers. There was SOme indication that the differences were to some 
extent related to differences in factor B on the 16 P.F. which is 
defined as intelligence or abstract thinking. It was apparent that 
some subjects found learning from the programmes more difficult than 
others. This was supported both by the evidence from their low 
learning gains and their more negative attitudes towards P.I. 
I 
Personality Factors in Relation to Learning Achievement and 
Attitudes 
In addition to the above there was an indication that a number of 
personality factors were also related to learning achievement and 
attitudes. The subjects who performed best and had more favourable 
attitudes tended to be reserved as opposed to outgoing (factor A), 
practical as opposed to imaginative (factor M), and emotionally stable 
as opposed to affected by feelings (factor C). The small numbers of 
subjects involved did not permit statistical analysis and the above 
were therefore merely taken as indications or possible hypotheses to 
explain the individual differences in performance which were found. 
Discussion 
The programme produced was subsequently made partially obsolete 
by major modifications which were carried out on the SCRAPBOOK system. 
Nevertheless this programme development and preliminary study served 
to highlight some gaps in the knowledge regarding the influence of 
individual differences in relation to programmed instruction. Skinner 
(1958) has suggested that with an efficient programme all the learners 
emerge having learned all of the information. He goes on to explain 
that due to differences in their prior knowledge some learners may take 
longer than others. It is possible to envisage such an outcome with a 
simple programme, which progresses by fairly small cognitive steps. 
The evidence from this study however suggested that on a less efficient 
programme which proceded by relatively large steps, in comparison to 
Skinnerian linear programmes, individual". differences do play a 
significant part. There is also evidence that individual differences 
also play an important part in simple short step programmes in terms of 
attitudes. Several studies have shown that learners of higher 
educational background and thOSe scoring more highly on intelligence 
I 
tests tend to have more negative attitudes to short step programmed 
instruction (Hogg and Hodge, 1965; Stroud, 196B). Such attitude 
. differences may affect motivation and consequently performance, part-
icularly with long term use. 
Indications were also found of a relationship between learning 
achievement and a number of personality factors. It is possible that 
such differences affect whether an individual learns effectively from 
P.I. or not. The programmed learning situation is usually a solitary 
one and this may not suit more gregarious individuals, for example. 
Similarly it is possible that because P.I. is typically highly 
structured and guided it may suit individuals who are more anxious. 
In this study the contrary was found which indicates that it is 
necessary to take into account the content and difficulty of the 
programme. 
This study also indicated the necessity of examining the task to 
be taught carefully. In this particular case the choice of training 
technique was determined by a number of external factors such as the 
properties of the SCRAPBOOK system and the directive to use of 
SCRAPBOOK as a self instructional device. An analysis of the task 
49 
revealed that a considerable amount of procedural or chain type learning 
was involved. This consists of merely stringing a sequence of responses 
together without any necessary knowledge of the reasons for doing so. 
Such learning may possibly be achieved more suitably by techniques other 
than programmed instruction, for example, retrogressive chaining or the 
use of algorithms since these do not require immediate memorisatio~ of the 
procedure. 
The other main types of learning involved were concerned with the 
vocabulary or names of the SCRAPBOOK modes and facilities and the rules 
governing their usage. There is evidence that such signal-response 
50 
type verbal learning can be facilitated by techniques employing various 
mediating techniques such as verbal or pictorial associations rhymes and 
so on (Gagne, 1970). Finally this analysis indicated that it was mainly 
the higher forms of learning such as rule, concept and principle which 
were directly suited to the usual P.I. format. 
On the basis of this study it appeared evident that the design of a 
programme should include an analysis of the learning task in terms of the 
types of learning involved. Consequently the most appropriate teaching 
technique could be used for the particular type of learning. In addition 
it was felt that such a training prescription should also be guided by an 
assessment of the particular aptitudes of the individual learner. The 
feasibility and the apparent need for such an approach led to the work 
described in the following chapter. 
Chapter 3 
INSTRUCTIONAL STRATEGIES IN EMPLOYMENT TRAINING AND REHABILITATION* 
*This work was undertaken in conjunction with Ian Winfield and led to 
the publication of a jointly written article. 
DALLOS, R. and WINFIELD, I. (1975) Instructional Strategies in 
Industrial Training and Rehabilitation. Journal of Occup. Psychol., 
48, 241-252. 
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Introduction 
The work described in this chapter was an attempt to apply a system 
of task analysis to the types of learning tasks usually encountered in 
employment training and rehabilitation. A number of possible taxonomies 
were examined in order to find one which could encompass the range of 
learning tasks undertaken in such settings. A scheme was then developed 
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whereby appropriate teaching strategies were suggested for each of the 
types of learning identified in the task. The teaching strategy proposed 
is based on the available evidence and the relevant theory of learning. 
Finally, the choice of the particular teaching strategy employed was 
based upon the needs and abilities of the individual learner. The value 
of such a scheme for training and rehabilitation was considered and three 
templates were produced to illustrate the approach ,and to collate the 
available evidence. 
At the time of writing such an approach combining the three' steps: 
1. analysis of the task into separate types of learning 
2. 'selection of the most appropriate teaching strategies for'the above, 
3. further refinement of 2 based upon the particular abilities of the 
learner 
was seen to be relatively novel. The work described here examined the 
feasibility and value of such an approach. Three instructional 
strategy templates were devised to illustrate the proposals and for 
applied usage. These templates and the exposition of the approach 
has been published and it is hoped that this will produce feedback as 
to their effectiveness. In addition such an approach has been 
recommended formally to the Department of Employment by whom the author 
is sponsored. Personal use of this approach has already proved 
valuable to the author. 
The setting of the study was predominantly in the Department of 
Employment's Employment Rehabilitation Centres (E.R.C.'s). The purpose 
of these centres is to restore a work routine in individuals who for a 
variety of reasons such as physical injury, redundancy and psychological 
problems have been unable to cope satisfactorily with the demands of 
work. These individuals form a heterogeneous population varying widely 
in educational background, work experience, aptitudes and general 
psychological characteristics. For example, individuals who may have 
had histpries of quite severe psychological disturbance interact freely 
with individuals who show only physical impairments. Possibly this 
environment is particularly therapeutic for psychiatric cases since it 
exposes them to a psychologically normal and relatively adjusted 
popula tion. This provides a normal as opposed to abnormal population 
norm which is frequently the case in institutions specialising in psy-
chiatric disorders. 
In Great Britain the Employment Rehabilitation process takes place 
in a physical setting designed to simulate different types of industrial 
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and clerical working environments. Individuals are normally recommended 
to attend the E.R.C.'s by their local Employment Office when an 
employment problem has become obvious. On entry to the centres 
individuals undergo a range of interviews with a social worker, 
occupational psychologist and a rehabilitation officer where they 
can discuss their problems and indicate their vocational aspirations. 
A range of aptitude and intelligence tests is also employed by the 
occupational psychologist for the purpose of vocational guidance. 
54 
Individuals are then allocated to the workshops commencing with 
the intake section where performance on simple assembly type tasks is 
assessed. Working capacity is then assessed on the types of tasks 
that the particular individual feels may be suitable. Usually some 
form of essential training is given; for example in machine operating 
or clerical work. The individua1~ ability to benefit from this is 
used by the occupational supervisors as the basis of the assessment 
of future working capacity. The methods of instruction employed, 
however, were seen to be subjective and also to be a result of a lack 
of available empirical evidence examining learner characteristics in 
relation to individual learning performance. 
This was judged to be a highly important area since the conclusions 
made. about an individuars work capacity could be extremely far 
reaching. In fact in some cases an individual's life in terms of 
their hopes and plans could be positively or adversely affected 
depending upon whether the recommendations made supported their 
vocational abilities and aspirations or not. It was seen that only 
the use of the most appropriate teaching strategy for each individual 
client would enable a fair assessment of skill potential and the 
production of maximal training efficiency. In addition it was also 
thought that this would result in therapeutic personal growth which 
is in itself highly desirable both to occupational rehabilitation and 
to the development of a successful training scheme. 
Disabilities and the Problem of Description 
ss 
Within the rehabilitation context the use of 'medical disease models' 
was found to be prevalent. These were employed both for administrative 
purposes in terms of the categorisations of types of clients and also 
for diagnostic purposes. Certain\lY in such a situation where 
information concerning the clients was initially quite scarce these 
medical labels took a prominent position. For example labels such as 
schizophrenic, depressive, educationally subnormal were often used in 
the clients entrance reports. various criticisms have been made of 
such models, particularly in that whilst this type of description may 
be useful in the diagnosis and treatment of physical illness it is 
largely irrelevant for psychological problems and for the formulation 
of appropriate rehabilitation prescriptions (White et al. 1971). These 
medical models have predominated in rehabilitation largely because of 
the lack of initiative towards the use of more appropriate psychological 
vocabularies describing the specific abilities and disabilities 
possessed by the individual. It has in fact been stressed that the 
use of medical labels such as schizophrenia, may only serve to distract 
analytic research attention away from the ontology of the disability; Szasz 
(1972) for example has argued that the use of a medical disease model of 
schizophrenia was an apologist tactic by the medical profession in 
that the responsibility of the individual patient was alleviated due 
to their 'illness' but at the same time this had the unfortunate 
consequence of removing any burden.of blame for manufacturing 
schizophrenia from society. In other words the use of the word 
illness partially distracted attention away from the more likely 
social and environmental causes. 
It was seen therefore that a similar shift in emphasis away from 
the medical model to models involving cognitive deficit, behavioural 
adjustment and specific aptitudes would be advantageous in the context 
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of training and rehabilitation. Taking this approach the wide variety of 
disabled individuals entering employment rehabilitation and training schemes 
could be examined from a learning disability .standpoint which would 
result in the generation of classes of specific learner characteristics. 
For example, clients labelled as educationally subnormal typically 
demonstrate difficulties with the manipUlation and retention of complex 
verbal information in short-term memory. Specific patterns of learning 
disability, underlying such handicaps can be assessed with some accuracy 
by various objective tests (Sto1urow, 1962; Cronbach, 1967). The 
information obtained from these tests may then be used as prognostic aids 
for learning instead of the vague medical categories. 
• 
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A Taxonomy of Learning Activities 
The range of learning activities undertaken in employment 
rehabilitation and training workshops is very diverse. Learning 
activities in the cognitive domain range from basic psycho-motor skill 
acquisition on the work bench, for example with activities such as using 
a file or a hacksaw, to the assimilation of largely academic material, 
for example instrument reading, measurement or clerical activities. 
Similarly learning activities in the social or affective domain are 
also wide, varying from, say, simple interview skills to gross work 
attitude change. The range of clients' learning difficulties is likewise 
extremely wide, ranging from loss of limbs to educational subnormality, 
psychiatric disorders and brain damage. 
Employment rehabilitation or training instructors carry out a role 
which is similar in many ways to that of a teacher. They are the main 
change agent; they reinforce socially 'correct' behaviour, instruct in 
skills, mete out verbal reward and in many cases they can instigate gross 
attitude change on the part of the client. Despite extensive industrial 
and trade experience however this work is carried out in an essentially 
pragmatic way, for example, instructors typically develop their own 
idiosyncratic instructional styles and strategies. Thus an instructor 
may be found to be particularly effective with cases of limb and prosthesis 
training, yet be unable to gain the equivalent success with an emotionally 
maladjusted worker. With another instructor this configuration of ability 
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could be reversed. This type of inter and intra instructor variability 
was seen to be a result of instructor personalities and the appropriateness 
or otherwise of the training strategies adopted. Such effects have been 
. noted and analysed in training settings. For example, a study was 
conducted by the Industrial Training Research Unit (I.T.R.U., 1972) which 
related the teaching styles and personalities of instructors to their 
effectiveness in teaching bus driving. The results showed that two 
particular training styles emerged; a rigid style of instructor who 
showed a consistent patte~n for each trainee at anyone stage of training 
and a flexible instructor style who showed a variable pattern for each 
learner. The flexible style of instruction was found to be related to 
more successful learning. 
Not enough is known about the inter~relationship between the 
learner and the instructor but there is some evidence that 
instructors not only adapt inappropriate teaching strategies but that 
they frequently employ inappropriate concepts about learners. For 
example, concepts such as 'poorly motivated', 'dull', 'will not succeed' 
may be generated more by the instructor's own personality, expectancy 
and the attendant learning milieu, than by any 'real' aspect of the 
learner. Unfortunately misconceptions:such as these may lead to a 'self 
fulfilling prophecy' and 'expectancy set' on the part of both instructor 
and learner (Rosenthal and Jacobson, 1968). It is important to note 
that the learner may pick up such cues regarding the instructork 
impression of them and subsequently internalise these. This can be 
particularly damaging for highly emotional clients in a rehabilitation 
setting, where they may be exceptionally vulnerable since they are in a 
59 
situation where they have to a considerable extent been stripped of 
their prior self images. It was seen to be essential therefore to 
make instructors aware of the effects of different learning milieux, 
and in particular of the impacts of varieties of teaching styles on 
individuals in relation to their different learner characteristics. 
The Proposed Taxonomy 
A task analysis is seen as an essential first step in the development 
of any well-designed form of instruction (Wallis, 1965). The aim of 
such an analysis is to reveal a structure within which distinct categories 
of learning can be identified. This aids the instructor to recognise 
the vital characteristics of different tasks in order to make decisions 
regarding the relative suitability of different teaching strategies. 
This can then be combined with knowledge of individual learner 
characteristics to select the most appropriate teaching strategy for the 
individual. 
The first object therefore was to find a taxonomy suitable to 
encompass the range of learning activities undertaken in rehabilitation 
and training. Such a taxonomy needed to meet three important criteria; 
the categories should have demonstrably different optimum learning 
conditions, they should be mutually exclusive and finally they should be 
exhaustive (Duncan, 1972). Numerous taxonomies have been proposed; for 
, 
example, Gagne (1970) proposed eight learning categories: signal, 
stimulus-response, chaining, verbal association, discrimination, concept 
learning, rule learning and problem solving. Similarly a taxonomy has 
been proposed by the Industrial Training Research Unit {I.T.R.U., 1970) 
bO 
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which employs only five categories: comprehension, reflex, memorising, 
attitudes and procedural learning. A number of other taxonomies were 
also considered (for example Bruner, 1966 and Miller, 19b2), but for the 
purposes of this study the five learning structures of Davies (1971) 
was seen to be adequate to embrace most categories of learning found 
within rehabilitation and training. This taxonomy was itself drawn" 
from the earlier works of Gagne (1970), Gilbert (19b2) and Mechner (1965), 
and was seen to meet the conditions regarding exclusiveness and 
exhaustiveness more effectively than the earlier taxonomies which 
seemed to involve some overlap of the categories. A typical classification 
and prescription for pedagogy adopted by Davies is shown in Table 2. 
Davies has employed this classification for systematising the 
learning goals for an individual learning Ohm'"s Law (1971, see Table 3). 
An application for a typical rehabilitation or training task such as 
marking out and sawing to a line is illustrated in Tabl'e 4. 
L 
f.~BLE 2: 
LEARNING 
STRUCTURE 
SIGNAL 
CHAIN 
MULTIPLE 
DISCRIMIN-
.ATION 
CONCEPT 
PRINCIPLE 
TAXONOMY OF LEARNING STRUCTURES AND ASSOCIATED TEACHING STRATEGIES (Davies 1971) 
DEFINITION 
A SIGNAL INVOLVES 
A SPECIFIC 
RESPONSE TO A 
SPECIFIC 
STIMULUS 
A CHAIN INVOLVES 
A FIXED SEQUENCE 
OF VERBAL OR 
MOTOR RESPONSES 
INVOLVES DISTIN-
GUISHING ONE 
CATEGORY OF 
PHENOMENA FROM 
ANOTHER 
INVOLVES MAKING 
A GENERAL-
ISATION ABOUT A 
WHOLE CLASS OR 
RELATED 
PHENOMENA 
INVOLVES A CHAIN 
OF TWO OR MORE 
CONCEPTS 
SUGGESTED METHOD 
.. "'distinctive names for the stimulus to be distinguished may be helpful 
*present the stimulus and cauSe subject to respond li.e. fix contiguity) 
*strongly reinforce for correct responses 
*shape responses towards mastery via successive approximations; gradually fade cues 
(shape behaviour) . 
*practise responses (important for retention 
*ensure, as a pre-requisite to learning, that all constituent signals and responses are 
in the repertoire of the subject 
*remove interference from previously-learned chains 
*sequence of learning helped by using mediating associations: i.e. subject's own mnemonics 
*give subjects an overview of the chain 
*chain acquired by progressive or retrogressive chaining 
*inform subject that mastery is not expected immediately learning commences 
*make all stimuli and responses as distinctive as possible (mediation can help) 
*present all conditions (signals or chains) to be discriminated between one at a time 
*force student to discover discrimination, begin with easiest discrimination and move to 
more subtle ones 
*rehearse discimination to overcome interference 
*spaced practice prevents multiple discriminations from being forgotten 
*if possible give symbolic formulation of rules 
*random presentation useful 
*make all stimuli and responses as distinctive as possible 
*force subject to generalise or classify the .conditions 
*employ flexible teaching procedure: change of approach when little success noted 
(repetition and rehearsal contribute little to acquisition) 
*in concept integration, emphasise the nature of the relationships, i.e. disjunctive, 
conjunctive, implicative. 
*establish signals, concepts, then principle (subject must be conversant with concepts -
recall helpful) 
*practice not important for learning principles 
*concepts can be chained retrogressively or progressively 
*verbal statements; cues and symbolic representation useful 
*get subject to present the principle in his own words together with examples (care 
must be taken that not just a verbal chain has been acquired) 
-------~------------~------------~~------------------------------------~ 
' .. 
.'. 
TABLE 3: TASK ANALYSIS: LEARNING OHM'S LAW {from Davies, 1971) 
Signal 
Chain 
Multiple 
Discrimination 
Concept 
Principle 
Range of rules need to be learned, e.g. 
Energy must be supplied for 'current to flow, 
An electric charge is produced by friction, 
etc. 
Concept of electrical charge 
Concept of potential difference 
Concept of electrical current 
Concept of electromotive force 'I~": " . 
Concept of resistance 
Principle of Ohm's Law 
v = I x R 
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TABLE 4: TASK ANALYSIS: MARKING OUT AND SAWING A PLANK OF 
WOOD TO A LINE 
Signal 
Chain 
Multiple 
Discrimination 
Concept 
Principle 
Line serves as a cue for the position of 
start of cut, end of line signals end of 
cut. 
Continuous process of cutting, feedback 
from pressure and sound alters cutting 
rate. 
On or off the line - guides direction of 
cut. 
Inclination of saw to wood face. 
This includes generalising,the lengths, 
'angles, deviations of cutting and marking 
out which are acceptable 'and discriminating 
those which are not. 
Nil 
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A Procedure to Determine Appropriate Teaching Strategies 
Of parti~ular importance to rehabilitation and training has been 
the discovery that the effectiveness of an individual's learning is 
·dependent upon the type of instructional strategy adopted. Two broad 
dimensions are seen to be particularly important: 
(a) The frequency and type of social interaction involved in the 
instructional process. This is typically in terms of the type 
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and amount of interaction between the learner and the instructor •. 
(b) The degree of structuring and guidance involved in the instructional 
strategy. 
(a) The training situation may vary in terms of the amount of inter-
action the learners have with each other, for example, there may be 
a considerable amount of interaction in group discussion and class teaching 
type situations. On the other hand working from programmed instruction or 
set exercises in a textbook, may be a relatively solitary form of working 
involving very little inter learner or learner instructor interaction. 
This variable of the instructional situation has been shown to be 
effected by personality factors related to sociability, for example, 
social need and extraversion. A number of studies have shown that 
introvert individuals and those having low social need benefit more and 
have more favourable attitudes towards learning from programmed 
instruction (Leith and TroWn, 1970). Similarly Beach (1960) has produced 
a similar finding employing a comparison between four learning situations: 
lecture, discussion, autonomous small groups and independent study. The 
less. sociable students were found to achieve more in the lecture setting 
whereas in the small groups condition the more sociable students were 
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found to achieve more. No significant differences were found in the 
independent study group which consisted of a very mixed range of 
strategies adopted by the students. However in the class discussion 
strategy the less aociable students were found to achieve more. This 
was an unexpected finding and was explained in terms of the inhibitory 
effects of the instructor on the more extravert students. 
The type of interaction between instructor and learner has also been 
found to be important. For example, anxious learners have been found to 
benefit from a non-competitive learning" situation with continuous 
favourable comments from the instructor. In comparison low-anxiety 
learners have been found to benefit from being told that they are doing 
poorly (Mandler and Sarason, 1952). Similarly learners who have high 
achievement motivation and low anxiety achieve well when given non-
motivational instructions, however adding pressure may lower their scores. 
On the other hand pressures in the form of pacing, prizes and stern 
, 
supervision can improve the achievement of low achievement motivated 
and high anxiety learners (Atkinson and Reitman, 1956). 
(b) The teaching strategy employed may involve either a low or a 
high degree of structuring and guidance in the learning material depending 
on whether it is predominantly a 'reception' as compared to a 'discovery' 
learning method. The former is exemplified by linear teaching programmes 
concerned with the transmission of information by direct verbal or written 
exposition such as rule giving. In comparison discovery methods emphasise 
that understanding should be produced by setting a variety of ex~les 
and problems so that the learner formulates rules and theories inductively~ 
Most teaching methods, including programmed instruction, involve an 
element of 'discovery' {Ausubel, 196M), but greater emphasis may be 
given to it in different methods. 
The evidence suggests that highly structured treatments appear to 
produce the best results with learners who gain high scores on measures 
of anxiety, introversion, convergent thinking or achievement need (Leith 
and Trown, 1970; Traweek, 1964; Wa11is and Wicks, 19b3; Knight and 
Sassenrath, 1966 respectively). A summary of the major interactions 
is shown in Table 5. 
TABLE 5: INTERACTIONS OF LEARNER CHARACTERISTICS AND TWO DIMENSIONS OF 
INSTRUCTIONAL STYLE FOR THE MOST EFFECTIVE LEARNING 
(blank cells indicate lack of or ambiguity in available 
empirical evidence). 
Instructor-Learner Ins tructional 
Interaction Structure 
HIGH LOW HIGH LOW 
High V V ANXIETY 
Low V V 
ACHIEVEMENT High V V 
NEED Low 
SOCIAL High V 
NEED Low V 
High V V INTROVERSION 
Low V V 
Convergent V THINKING 
Divergent V 
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This summary is not considered to be comprehensive but gives a 
guide to what have been found to be some of the more important 
interactions between individual learner characteristics and types of 
instruction. They may be used in order to guide the selection of the 
most suitable teaching strategy for a particular individual. 
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Instructional Strategy Templates (I.S.T.'s) for· use by the Instructor 
The information gained from the analysis of the learning ·task is 
combined with evidence regarding the most appropriate teaching strategy. 
The latter is also dependent upon the particular characteristics of the 
individual learner. A considerable amount of evidence was examined to 
produce three Instructional Strategy Templates (I.S.T.'s) that were 
concerned with disabilities frequently found in a rehabilitation context. 
These three types of disability were; the extremely anxious learner, 
the mentally retarded adult and the older worker. 
The I.S.T.'s are information sheets upon which usable empirical 
evidence is recorded regarding the most app:ropriate teaching strategy 
for the disability. For example, a highly anxious adult engaged on 
concept-learning is best instructed in a non-competitive yet highly 
structured and guided learning situation· where he is able to choose 
his own speed without the threat of ego-damage (see Table 6). It was 
intended that the instructors using these I.S.T.'s would verify and modify the 
suggestions according to feedback from usage in various learning situations. 
TABLE 6: loS.T.: HIGHLY ANXIOUS ADULT 
I Learning Structure Suggested hints for instructional method 
SIGNAL *make initial stimuli to be distinguished very discernible (Mandler & Sarason, 1952) 
: *task should be highlY cued and faded slowly to produce minimal stress (Mandler & Sarason 1952) 
*correct responses should be strongly and immediately reinforced (Mandler & Sarason 1952) 
*avoid ego involving instructions (Sarason 1956) 
-
CHAIN *instruction should be self paced tKnight and Sassenrath 1966) e. g. audio programmes , 
should be self controlled l *avoid ego involving instructions tSarason 1956) ~ *algorithms may be useful tSarason 1956) 
*give considerable feedback particularly in the early stages 
-
MULTIPLE *instruction should be highly structured and formalised·, e. g. linear programmes as 
DISCRIMINATION opposed to discovery methods (Grimes and Allinsmith 1961) 
*avoid ego involving instructions or pre-tests (if possible) (Sarason 1956) 
*proceed by simple steps, easy discriminations initially (Mandler & Sarason 1952) 
- CONCEPT *receptive, highly structured learning situations more favourable than discovery 
methods (Leith & Trown 1970)_ 
-
*avoid ego involving instructions or pre-tests, e.g. with P.1. 
*instruction should be self paced (Knight & Sassenrath 1966) 
tMorris et al. 1970) 
*instructor should give reassurance and encouragement tMandler & Sarason 1952) 
PRINCIPLE *receptive, highly structured learning situations are better than loose, discovery 
methods (Leith & Trown 1970) 
*se1f paced instruction tKnight & Sassenrath 196b) 
*avoid ego involving instructions or pre-tests (Morris et al. 1970) 
-
I 
Similarly an I.S.T; was drawn up for a typical mentally retarded 
adult. As an example teaching such an adult a multi-component assembly 
task involving predominantly chain type learning, should be carried out 
using simple verbal instructions. In addition feedback and knowledge 
of results should be immediate and positive (see Table 7). Furthermore 
the learner should be asked to perform the whole of the chain and not 
just part of it when tested during the learning process. This is in 
order to ensure consolidation and to avoid forgetting due to memory 
difficulties which are typically found with this disability. 
Finally, an instructional strategy template was produced for the 
older worker experiencing· learning difficulties on acquiring a new 
industrial task. Much of this evidence is derived from the work of 
the Industrial Training Research Unit. Of particular interest were 
findings that the learning of older workers could be enhanced by the 
discovery learning process which enabled the learners to assimilate the 
new information more effectively into their generally wide and well 
structured cognitive organisation (see Table 8). 
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TABLE 7: 1. S. T.: YOUNG ADULT RETARDATE 
LEARNING 
STRUCTURE SUGGESTED HINTS FOR INSTRUCTIONAL METHOD 
- . 
SIGNAL "'keep verbal instruction brief; don't vary the vocabulary used. (Neuhaus 1964) ( ... 
*routineize the learning situation to avoid confusion and over stimulation (Blanco 1973) 
*aim to keep the learning situation novel to counteract distractability of subject 
(Neuhaus 1964) 
, 
"'use very small learning steps with pos1t1ve re-intorcement for no negative success; 
consequences for mistakes (Stott 1963) (Holden and Roberts 1973) 
*try extrinsic reinforcement (-earned workshop privileges or rewards) to counteract 
-- distractability (Stott 1963) 
*try to engineer a calm working atmosphere so that-rewards can be easily distinguished 
(Blanco 1973) 
CHAIN *maintain limits for signal learning , 
_ *repeat sub-tasks to assure mastery (Neuhaus 1964) 
. 
"'make learning process very clear and logically structured (Stolurow 19(2) 
"'make subject- perform- the whole not just part of the chain when answering 
(Naumann & Woods 1962)_ 
, -
*programmed instruction and teaching machines may appeal to retardees 
MULTIPLE *maintain limits for signal and chain learning 
DISCRIMINATION *do not remove the cue stimulus until after subject has responded (Wechkin 1962) 
*P. I. , small step, most effective 
CONCEPT "'maintain limits for signal and chain learning . 
---
*systematic learning sequences produce greater retention (Cartwright 19(2) 
*small learning steps e.g. small step linear P. I. (Shay 1961) 
PRINCIPLE *maintain limits for concept learning 
"'repetition in P.I. facilitates learning, e.g • reviews (Price 1962) 
. 
.... 
.... 
-
TABLE 8: I. S. T. : OLDER MANUAL WORKER EXPERIENCING LEARNING DIFFICULTIES 
'~' 
LEARNING 
STRUCTURE SUGGESTED HINTS FOR INSTRUCTIONAL METHOD 
SIGNAL *supervisor to be aware of and to correct errors in very early stages of task-learning (Belbin 1972) 
*subject to avo'id conscious '. of (Belbin 1972) memor1s1ng or verbalizing responses 
: *devise automatic feedback system to convince subject of errors (Belbin 1972) , 
CHAIN *when task is "paced" ensure ~stery of content before speed requirements are met 
(Belbin 1972) 
*when task is paced allow the learner to proceed at his own pace (Belbin 1972) 
*allow the subject to plan his own targets (Belbin 1972) 
*select small relaxed learning groups of similar ages 
*retrogressive chaining can facilitate learning (Belbin 1972) 
MULTIPLE *simplenotes may help (Belbin 1972) 
DISCIMINATION *vary the method of learning rather than the' course 
*break up content to be learned, master content before speed 
*slow-motion teaching may help , 
-
*in industrial fault-finding and sorting tasks, use the lead in method;' i.e. two batches 
of faults. Batch I every fault identified and labelled, Batch 11 contains labelled and 
unlabelled items - unlabelled items follow the labelled ones (Belbin & Shimmin 1964) 
CONCEPT *if simulators are to be used, learning must be directly related to practice (Belbin 1972) 
*avoid use of visual-aids which change the logic or plan of presentation 
PRINCIPLE *discovery learning can be useful 
*employ material and examples meaningful to an adult 
l 
I.S.T.'s as Tools of Instruction 
The templates were produced in order to serve a three-fold purpose: 
1. To serve as compendium of research experience which could eventually 
be. presented in appropriate language for training use. 
2. They should guide the instructor to locate the appropriate types of 
learning that are to be undertaken. This is achieved in conjunction 
with the initial job allocation and subsequent, task analysis. 
3. A psychometric assessment of the individual is carried out by a 
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psychologist. This information should be made available after inter-
pretation to instructors and used in conjunction with the psychologist 
to select the appropriate I.S.T. or the relevant part of an I.S.T. 
(see figure 6). 
The instructor then locates the category of learning task his client 
is about to be engaged on and then employs the suggested hints for 
appropriate instructional methods. It is possible in cases of multiple 
disabilities that a number of I.S.T.'s may have to be superimposed in 
order to suggest a training method which is predominantly suitable. 
I 
Admission into the 
Trainin~ Programme 
l 
Psychometric Assessment 
ISTl ,2 •• 
1ST 
n 
Job Allocation 
Task Analysis 
1 
Templates used to 
prescribe appropriate 
training strategies 
I.S.T' 3 etc. 
1ST's may be superimposed 
in cases of multiple 
disabilities 
Training Programme 
Figure 6: Integration of Instructional Strategy 
Templates into the Training Programme. 
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In-service training courses could be designed or existing courses 
, should include teaching of a simple analysis of the task according to 
the five learning categories found on an I.S.T. Although this process 
may still have to be monitored by a psychologist if available. The 
design of these I.S.T. 's was intended to induce personnel concerned to 
consider generally the problem of the interaction of individual learner 
characteristics with alternative types of instruction. They were also 
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intended to offer a positive means of enlarging the instructional 
repertoire of an instructor by bringing together 'a collection of the 
findings and expertise ,of other instructors and researchers. The 
templates produced were examples, and it was intended that their circulation 
would generate criticism and research, particularly that based upon 
feedback from direct training applications. 
CONCLUSION 
This chapter emphasised that instructors vary greatly in their 
teaching methods and styles. Consequently there are similar variations 
in their overall training efficiency and their effectiveness in terms 
of client rehabilitation. It may be a healthy sign that there is such 
multiplicity but nevertheless there was found to be a strong need to 
collate such information and for an experimental comparison of these 
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different methods. In addition it was seen to be of paramount importance. 
to analyse and relate such different training approaches to the prevalent 
theories in educational psychology, and to skills and learning theory generally. 
It was felt that I.S.T.'s are one way of facilitating this process. 
The types of tasks undertaken in rehabilitation and training centres were 
found to be amenable to the systematic task analysis described. The need 
for such an analysis was also indicated in the research described in 
Chapter 2. The overall indication from Chapters 2 and 3 was that many real 
learning tasks are complex and can be seen to consist of a number of 
categories of learning activity. Consequently, it was suggested that 
different teaching strategies were necessary for the most effective 
learning of tasks corresponding to these different categories. In 
Chapter 3 such information regarding the most appropriate teaching .strategies 
available for each particular category of learning activity was collected. 
This information was drawn from both experimental and applied training 
situations. 
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A major finding to emerge was that the selection process regarding 
the most appropriate teaching strategy needed to include a consideration 
of its relative suitability for different individuals. The literature 
review described in chapter 1 indicated some of the guidelines which could 
be used. However the findings from the work described in this chapter 
and chapter 2 indicated that there were considerable gaps in the,' 
information available. The individual factors of intelligence and anxiety 
were seen to be of fundamental importance. This was particularly so in 
the context of rehabilitation, which was seen to be a somewhat stressful 
situation. There appeared to be a need to consider the effect of these 
factors on learning under different teaching strategies and also to 
examine the possible interactions which had been indicated by the work 
described in chapter 2. 
Chapter 4 
THE EFFECTS OF ANXIETY. INTELLIGENCE AND DIVERGENT THINKING 
ON LEARNING ACHIEVEMENT ON A DISCOVERY AS OPPOSED TO A 
RECEPTION TEACHING STRATEGY. 
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Introduction 
The purpose of the experiment described here was to examine in 
detail two types of teaching strategy, namely discovery and reception, and 
their relationship to the three main personality and cognitive factors found 
to be of importance .in ~he literature and in the previous work. The three factors 
chosen for consideration were: convergent thinking, divergent thinking 
and anxiety. From a theoretical standpoint these three factors are all 
of considerable importance in relation to learning. They have all 
received considerable research attention yet their relationship to 
learning is not clear. Some of the ambiguity is seen to arise from the 
failure to consider these factors in relation to different learning 
strategies. It is not possible to examine extensively all of the variety 
of teaching strategies but it was felt that the. discovery-reception 
learning continuum was an important area for investigation. 
Much has been written about learning from discovery as contrasted 
to expository or reception teaching strategies. A discovery learning 
situation is typically described as one in which the individual is left 
free to explore the elements constituting the learning task in a 
relatively unstructured way. The formulation of concepts and hypotheses 
by the learner is a vital part of this strategy (Glaser, 1966). Some 
form of feedbaCk may be given but it has been argued that forcing the 
learner to verbalise his discoveries can inhibit rather than facilitate 
learning by discovery. For example, Hendrix (1961) has suggested that 
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discovery is a form of inductive learning without pressure on the' 
learners to form and express their generalisations verbally. In 
discovery non-verbal awareness is both recognised and valued as an 
essential and motivating part of the learning experience. 
A variety of learning situations have been described as 
discovery; examples presented in random order until performance on' the 
task exemplified mastery (Guthrie, 1967; Leith & Trown, 1970), examples 
presented in a semi-structured order designed to evoke understanding of 
each stage (Hendrix, 1961), examples presented in an u9structured order 
followed by discussion (Smith and Pears, 1972). These techniques have 
been contrasted with expository or reception teaching strategies in 
which teaching is typically by verbal or written exposition normally in 
a highly structured form. Examples of this strategy have included: 
a 'formal' class 1essons,'instructiona1 films, lectures and linear 
programmed texts. It has been suggested that in such situations the 
role of the learner is passive as opposed to active in that the 
formulation of hypotheses and generalisations is secondary (Bruner, 1961). 
However, Ausube1 (1968) has stated that the case against reception learning 
has been over-stated in that this type of learning is also accompanied 
and followed by manipulation of the concepts and information as part of 
the process whereby they are assimilated into the learner's cognitive 
structure. It is suggested here that discovery and reception are two 
extremes of types of teaching strategies which are generally both employed 
-- ' 
in most 'real' teaching situations, for example, classroom lessons, 
instructional films and programmed instruction. Nevertheless it is also 
apparent that some methods have a particular emphasis towards discovery 
I 
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or reception and for this reason it is of considerable importance to 
. examine these techniques in re1atidn, to individual differences. 
The growth of interest in different instructional strategies has 
been accompanied by an.awareness of their relative suitability for 
different individuals. Cronbach (1967) for example, has expressed the 
hope that it may eventually be possible to design instructional systems 
which can offer the most suitable teaching strategy for a particular 
individual. Such hopes have gained credibility and support from studies 
which have examined the relationship. of individual variables to learning 
achievement, particularly those which have employed mu1ti-variate inter-
. active designs. For example, there is an extensive literature on the 
relationship of intelligence to learning achievement, and pioneers such 
as Spearman (1927) proposed that learning ability was a constituent 
factor of general intelligence or 'g'. The validation of intelligence 
tests has in fact been partly based on a demonstrated positive correlation 
with school achievement. However this line of reasoning is doubly 
constricting. Firstly this is because intelligence tests measure some 
fairly specific abilities by the use of items which require rapid 
deductive problem solving. In particular the ability to formulate 
different and possibly novel solutions inductively is not usually 
assessed by these tests (Heim, 1970). It has in fact been suggested 
that it is more suitable to name such measures as convergent thinking· 
rather than the emotionally loaded term intelligence (Hudson, 1966).* 
Secondly, the teaching situations against which intelligence tests have 
been validated can be seen as limited, and recent educational developments. 
present alternatives which may not necessarily correlate with intelligence 
tests in the same way. 
* The ·continued use of the term 'intelligence' throughout the thesis is 
justified in terms of the need to relate the findings to the available 
information. 
A range of tests has been developed to measure the types of 
activity excluded from the convergent thinking tests. These usually 
require inductive thinking and are based on the production of unusual 
solutions to open ended problems, for example, to think of uses for a 
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brick (Torrance, 1974). Such items may appear absurd until one reflects 
on the times one has used a brick to hold a door ajar, used it for a 
,hammer, made a bookshelf with them, laid a garden path with the~ etc. 
Such improvisation is a fundamental part of our lives and consequently' 
of our learning processes, yet it has been excluded from assessments 
of 'intelligence: 
As a broad generalisation it is suggested that there is 
considerable similarity between the types of activity encouraged by 
discovery oriented teaching strategies and the types of abilities 
assessed by divergent thinking tests. Torrance (1965) has suggested 
that children who score high on measures of divergent thinking prefer 
to learn by "discovery" rather than by "authoritative identification". 
This is a tentative conclusion and is subject to criticism because of 
its disregard of the interactions between divergent thinking and 
convergent thinking. A classical example of the above was the study 
by Getze~and Jackson (1962) in which the groups of children designated 
as high/low divergent thinkers were all well 'above the population mean' 
for convergent thinking. Torrance (1974) does emphasise however that 
these two measures are relatively independent and reports correlations 
of r=O.06 for the figural tests of divergent thinking with convergent 
thinking tests and r=O.21 for the verbal tests'. 
~========..---o. __ ~. =-0=== ~_~-
.- . 
There are a number of studies which have taken these factors 
into consideration. For example a study by Davis and Wilkins (1969) 
showed that subjects who were predominantly divergent thinkers did not 
learn as effectively from a reception teach,ing strategy (linear 
programmed instruction) as subjects who were predominantly convergent 
thinkers. Subjects were dichotomised as high or low convergent or 
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divergent thinkers to form four groups. It was found that only the low 
I 
divergent/low convergent group performed significantly differently 
(worse) from the others. Similarly using a discovery oriented teaching 
programme, Wilcox (1968) found a superior correlation between achievement 
and divergent thinking as opposed to convergent thinking. In the above 
study, however, there was a significant relationship between the two 
measures. A study by Gotkin' and Massa (1963) controlled for 
intelligence by using a homogeneous highly intelligent group of subjects 
and found that significantly greater achievements were made on.a linear 
programme by those with lower divergent thinking scores. 
The third and particularly important factor which is seen to be 
differentially related to performance from the two types of teaching 
strategies is anxiety. A number of studies have reported po'sitive 
relationship between anxiety and learning from reception teaching 
strategies (Traweek, 1964; Grimes and Allinsmith, 1961). A series of 
studies by Leith (1968) set out to study the interactions between 
learning from reception as opposed to discovery teaching strategies. 
Four methods were employed; .Complete Discovery .' in which items belonging to 
presented in random order; Guided Discovery 1 in which items belonging to 
the same principle were collected together; Guided Discovery 2 which was 
like the former but a statement of the principle was given at the 
beginning of each subset ; 'Complete Guidance was like G.D.2 but with the 
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correct answer given as well as the principle. The findings appeared 
to be age related, in that with 10 year old children the more anxious 
ones learned better from Complete Guidance than the less anxious 
children, whereas the reverse was true for the Complete Discovery task. 
With adult subjects this interaction was replaced by one regarding 
extraversion and introversion, substituted for low and high anxiety 
respectively. Overall these studies were taken to imply that 
learners who are anxious or lacking in confidence need the support of 
a clearly structured learning situation. Less anxious learners like 
the opportunity for experimentation and discovery (Leith et al. ,1968). 
It has been suggested by Spie1berger (1966) that many of the 
studies ooncerned with anxiety and performance have been inadequate 
and consequently inconc~usive,because they failed to distinguish between 
general or trait anxiety and the anxiety state arising from the impact 
of the task on the individual. A model has been proposed by 
Spie1berger (see fig. 1) to explain the relationship between; an 
individuals predisposition to anxiety (trait anxiety), the situationa1 
characteristics and the resultant 'state of anxiety' induced in the 
individual, As can be seen from this model the way the individual 
sees the learning task and the attendant milieu is related to' the anxiety 
• 
state produced. 
I 
It is suggested that the subjective difficulty experienced 
by the learner is an important aspect of the task. The studies 
relating to the effects of convergent and divergent thinking have 
already been discussed, but it is proposed that these measures are 
more valid if it can be demonstrated that they coincide with the level 
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of difficulty experienced by the learners. Gagne et al. (1962) have shown 
that performance on a learning task is largely related to prior abilities 
with relevant subskills. Measures of convergent thinking are therefore 
most useful when they assess those subskills. This approach is illustrated 
by Denny (1966) who found an interaction between intelligence, anxiety, and 
performance on a concept formation task. The task was empirically designed 
to be of high/low difficulty for the h~gh/low intelligence groups of 
subjects. Consequently high anxiety was found to facilitate or inhibit 
learning dependent upon whether the subjects had high or low intelligence 
scores, respectively. Alternatively low anxiety was found to .reduce or 
facilitate learning for subjects who had low or high intelligence scores. 
This finding is consistent with Drive Theory, according to which 
performance on a learning task is guided by the level of D which has the 
effect of multiplying both correct and incorrect response tendencies 
(Spence, 1958; Taylor, 1956). The theory predicts that On simple 
learning tasks when correct responses are initially dominant, the 
performance of high anxiety subjects will be superior. In contrast, on 
difficult tasks the performance of low anxiety subjects will be superior. 
The level of D is generally derived from trait anxiety measures. 
Spielberger has indicated the inadequacy of this procedure by experiments 
I 
which employed ego involving instructions in order to produce an 
anxiety state corresponding to the trait measures. These studies 
found significant relationships between learning achievement and 
anxiety whereas those employing neutral instructions did not (Spielberger 
and Smith, 1966). It is suggested that a similar approach in examining 
the subjective experience of difficulty of the learning task is 'equally 
necessary. It may also partly help to explain the ambiguities of 
some of the studies which have examined teaching strategies. For 
example, a significant effect due to intelligence was found in the Leith 
studies but this was not examined in relation to the personality factors. 
It seems clear that there is a considerable need to"examine the 
sUbjective aspects of both task difficulty and, the resultant anxiety. 
An individual in a learning situation gains feedback from his own 
progress. It is suggested that this is interpreted in a personal frame 
of reference in terms of doing well, having difficulty and so on. Theae 
interpretations influence and are influenced by the individuafs level of 
anxiety. In this way anxiety can be seen as a dynamic state fluctuating 
throughout the learning experience. Consequently predictions based 
upon trait anxiety and intelligence can only be expected to be correct 
in situations in which these measures clearly relate to the subjective 
experiences of both anxiety and difficulty, respectively. 
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Objectives 
The purpose of this study was to examine the relationship of 
the three major individual variables; convergent thinking, divergent 
thinking and anxiety to two teaching strategies, namely: discovery and 
reception. This was achieved by constructing two teaching strategies 
which were seen to be extreme reception and extreme discovery. The 
teaching strategies were designed to teach '.a mathematical-spatial task; 
this was the game NIM. In order to learn the game the subjects had to 
acquire the appropriate rules and they had to apply these in the correct 
sequence. The discovery teaching strategy'consisted of the learner 
initially playing the computer at the game until the rules had been 
discovered in a predominantly inductive way. Following this the rules 
were given by a short piece of linear programmed in,struction. The 
reception teaching strategy was essentially the reverse of this. 
A number of hypotheses were constructed regarding the expected 
relationship between the individual variables and learning achievement 
from the two teaching strategies; 
1. It was expected that anxiety would be positively related to 
learning achievement On the reception teaching strategy but 
negatively related to learning achievement on the discovery 
teaching strategy. The latter was seen to be an unstructured 
learning situation which required an explorative, inductive 
learning approach. Based on the available literature such a 
strategy appears to be unsuitable for individuals who are 
I 
highly anxious or lacking confidence. Alternatively the 
reception teaching strategy was seen to be highly structured 
"and more suitable for individuals who are anxious and lacking 
in confidence. 
It was also expected that of the three anxiety measures employed 
(state, pre task, and trait anxiety) the state anxiety 
measure would be most relevant and significantly related to 
performance. The state anxiety measure was regarded as 
providing information about the impact of the learning milieu 
and the task in part&cular;hence it was expected to relate 
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most closely to learning performance. The pre-task anxiety measure 
was expected to be the next best predictor of learning,and it was 
seen as providing a 'half way house'measure reflecting the 
individuals predisposition to anxiety as well as the subjective 
impact of the learning milieu. 
2. It was expected that convergent thinking would be positively 
related to learning achievement under both of the teaching 
strategies. An interaction was also expected such that 
high convergent thinking would be more significantly related 
to learning achievement from the reception as opposed to the 
discovery teaching strategy. 
3. An interaction between learning achievement from the two teaching 
strategies and divergent thinking was expected. In particular 
it was proposed that the explorative, inductive activity required 
on the discovery teaching strategy would be more suited to the 
I 
-------- ----
high divergent thinkers. On the contrary the highly 
structured and guided reception teaching strategy was expected 
to be less suitable for the high divergent thinkers. 
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4. An interaction between anxiety, convergent thinking and learning 
achievement under the two teaching strategies was expected. High 
anxiety was expected to facilitate and inhibit learning for the 
high and low convergent thinking groups respectively. The. 
relevance of the convergent thinking measure however was seen to 
be dependent on the extent to which it reflected the subjective 
learning difficulty. 'In other words the above interaction was only 
expected if the convergent thinking measure was shown to be highly 
significantly related to learning achievement on the particular 
teaching strategy. 
5. The discovery teaching strategy was expected to involve an initially 
longer learning time but it was expected that subsequent transfer 
would be superior. There is some evidence that discovery learning 
increases the ability to learn, that is produces discovery 
heuristics. This is then seen to be beneficial to subsequent 
learning of new but related material (Guthrie, 1967; Hendrix, 
1961). 
I 
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Method 
It was decided that suitably rigorous experimental control 
could be achieved effectively by the use of a computer to present the 
instructional material. This also provided an accurate method of 
measuring and recording the learning data. A P.D.P. 12 computer, 
situated at the RUSAT research unit (which is a part of the Department 
of Ruman Sciences) was used. 
A mathematical-spatial game "NU!"· (of ancient Chinese .. origin) was 
employed for the experimental task. It was felt that the game of NIM provided 
sufficient challenge and involvement to motivate 1ea~ning; the reward would be 
the satisfaction of beating a computer. Using this relatively unknown 
task avoided some of the difficulties encountered with other learning 
tasks in which prior educational experiences would directly affect 
learning efficiency, such as tasks which involved verbal or numerical 
abilities. 
The initial version of the game, employed for the'learning task, 
consisted of three rows of sticks. The top row contained one stick, 
the second row three sticks and the bottom row five (see fig. 7). 
The game is played by two opponents who take turns to remove as many 
sticks from anyone row, on each of their turns, as they wish. The loser 
is the one who has to pick up the last stick. 
-----------"-----------"" 
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Fig. 7: NIM 1 displayed on the P.D.P. 12 visual display unit. 
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The sticks were displayed on the" screen of the PDP12 computer; 
The subject typed the number of sticks he wished to remove followed by 
the row number on the computer keyboard. The learner always made the 
first move. With all the configurations of sticks used in the 
experiment it was possible for the learner to win if all the subsequent 
moves were correct. The computer then made random" 'bluff' moves; 
however if the subject maHe a wrong move at any stage then the computer's 
subsequent move was a winning one from which the subject could not then 
win. 
In order to win three"rules have to be learned, governing 
configurations from which it is impossible to win. These are: 
1) 2) 3) 
I I 
I I I I I I 
I I I I I 
,"" 
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In addition the concept of re1atedness has to be learned 
between these rules, so that rules 2 and 3 are sub rules of rule 1. 
The rules have then to be applied in a chain or sequence, so that 
the first move to be made leaves configuration 1. Following the 
computer's bluff move, either configuration 2 or 3 has to be left. (A 
fairly complex rule using binary addition has been pub1ishe~Garner, 1959). 
This comprised the main learning task. Two teaching strategies 
were designed to teach this game; discovery and reception. In the 
reception learning condition a short linear teaching programme was 
devised which explained these rules and their sequence of application. 
This expo., sition was aided by example simulation games 
in which the appropriate moves had to be written down. It was possible 
to move forward and backwards through the programme frames (presented 
on the computer visual display unit) in order to ensure comprehension. 
The sequence of passage through the programme and the time spent on each 
frame was recorded. Immediately following the programme the. game NIM 1 
was played against the computer. The computer registered each move made 
as well as the response times per move. The criter~o~ of success, and 
termination of NIM 1, was three consecutive wins agai~st the computer. 
Subjects were then asked to give a written account of how to win NIM 1. 
I 
this. 
The discovery teaching strategy was essentially the reverse of 
Subjects started playing the game after a single frame which 
described its nature. Learning then proceeded by whatever tsctic the 
individual adopted for discovering the rules. The instructions stated 
that ft was always possible to win. The criterion of successful 
learning was three wins in a row as before. As with the reception 
9i 
learning, subjects were asked to give a written account of how to win at 
NIM 1. In this learning condition however they had not yet been 
exposed to the rules. Their subjective strategies and method of recall 
on this game and NIM 2 and NIM 3 were used to indicate styles of 
learning. For subjects in the reception learning situation this 
assessment was based on their performance on NIM 2 and NIM 3. 
Following the learning sessions all subjects applied their 
learning to two transfer games. This first of these, the near transfer 
task NIM 2, consisted of the configuration: 
NIM 2 - Near Transfer Task 
I I 
I I I 
I I I I , 
The rules learned from the first game could be applied to this 
one by making a simple positiona1 tranSformation of rule 1 and 3. The. 
second game was the 'remote transfer' condition and consisted of the 
configuration: 
NIM 3 - Remote Transfer Task 
I I 
I I I I 
I I I 11 
For this game the subjects had to apply the rules learned in 
the first game with spatial transformations of rules 1 and 3 and in 
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addition they had to formulate three higher order rules which were extensions 
of rules 1 and 3. 
11 I I 
I I I I I 
III 
I I I 
Experimental Design 
I I I I 
I I I I 
The experimental sample consisted of 40 subjects drawn from the 
local adult population. It was intended that subjects should show a 
fairly wide range of scores on divergent and convergent thinking and 
therefore a portion of them were drawn from the University and the 
College of Art. It was anticipated that these two institutions would 
provide subjects scoring highly on convergent and divergent thinking 
respectively (see Getzel and Jackson, 1962). 
Subjects were allocated randomly to either the discovery or 
the reception learning strategy. Following the initial learning 
sessions all subjects attempted the two transfer tasks. 
is illustrated in. figure 8. 
The design 
The initial· battery of tests taken by all. subjects consisted of 
the following:-
1. Convergent Thinking - AH4 Group Test of General Intelligence 
(Alice Heim, 1970). 
This test was chosen because it is short (20 minutes) and gives 
an indication of verbal/numerical abilities (Part 1) as well as 
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spatial abilities (Part 2). Alice Heim suggests that 'intelligence' 
tests, including this one, measure specific types of abilities. 
The emphasis in the above test is largely on deductive reasoning. 
As with other tests the items require one correct answer which is 
usually chosen from a range of five proferred answers. 
2. Divergent Thinking. 
Two tests, Use of Objects and the Circles Test, were taken from 
the Torrance Tests of Creative Thinking (Torrance, 1974). 
I 
3. Anxiety. 
Spielberger's (1970) tests of trait and state.anxiety were 
employed. These are both twenty item tests which have been 
validated in relation to a range of anxiety related factors 
including physiological measures such as. heart rate and blood 
pressure. The full 20 item state-anxiety questionnaire was 
employed to assess pre-task anxiety. A shortened 5-item version 
of this was used during the learning sessions to measure state-
anxiety. This has also been validated by Spielberger. 
Procedure 
The experiment generally lasted about two hours for which a payment 
of £1.50 was made. It was ascertained whether subjects had any prior 
experience of this game. Three of the subjects had encountered it 
before but they all stated that they had forgotten it. (The results 
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subsequently indicated that this was true since their initial learning of 
it was comparable to the rest of the sample.) Personal particulars 
regarding age, sex and occupation were then taken. They were then 
asked to take the test battery the purpose of which was given as an . 
assessment of individual differences in relation to the teaching 
strategies (without any indication of the expected outcomes). The tests 
were then administered under the necessary conditions of time, freedom 
from distraction and formalised procedure. 
I 
The subject was then escorted to. the computer room and seated 
in front of the visual display unit of the PDP 12 computer. The 
purpose of the.experiment was then explained again in terms of the 
teaching strategies 'and as a game agains't the computer. The latter 
wss expected to induce a degree of ego involvement such' that the state 
and trait anxiety measures could subsequently be expected to be . 
positively correlated (Spielberger. 1966). The general sequence of 
the experiment was then explained according to the instructional 
strategy to which the subject had been randomly allocated. An answer 
sheet was supplied for written answers to the computerised programme 
instructional sequence and for a written description of the subjective 
strategies for winning. 
The experiment commenced with the 20 item state anxiety 
questionnaire. The purpose of this was to estimate pre task anxiety; 
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this was followed by a general description of the nature of the game NIM on 
the computer screen. The subjects then individually embarked on either the 
discovery or the reception teaching strategies. Movement between 
frames of the programmed instruction was accomplished by simply typing 
f or b. In order to avoid damage to the programme or the computer a 
special sub-·programme was employed so that inadvertent responses on the 
keyboard were ignored: Following three consecutive wins of NIM 1. 
under either discovery or reception, the shortened five item version 
of the state anxiety questionnaire was presented on a second visual 
display unit. Responses to the items were given by typing a number 
from 1 to 4 on the keyboard. A message was then displayed on the screen 
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., 
asking for an explanation of how to win at the game. This procedure 
'was repeated following three consecutive wins at NIM 2 and five 
consecutive wins at NIM 3. 
The subject was left alone with the computer except for occasional 
visits by the experimenter as a precautionary measure and to carry out 
( 
the transitions between ·the three versions of the game. The· 
experimental sequence is illustrated in fig. B. 
~ b 
Test Battery 
Convergent Thinking 
Tests, Divergent Thin-
king Tests, General 
Anxiety questionnaire 
'. 
7 
~re Task Anxiety. 20 item 
State Anxiety Questionnaire 
NIM 1 Progrannned Instruction 
on NIM 1 
~. 1 
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Questionnaire J, 1 Short 5 item State 
Description of how to • Anxiety·Questionnaire 
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Q 
, r \> 
Programmed Instruct- Description of how 
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~ 
NIM 2 
J, I 
_ ..
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I Figure 8: Experim ental Sequence 
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RESULTS 
The experimental samples used were assigned randomly to either 
the discovery or the reception teaching strategy. A statistical 
description of these two samples is given in Table 9. As can be seen 
there were no signficant differences between the two samples on the 
major variables which were considered in the experiment. 
The analysis commenced with the calculations of the overall 
learning times and trials taken for subjects to learn NIM 1, NIM 2 and 
NIM 3, successfully. The computer recorded the reading times per frame 
of the programmed instructional material and the response times" per move 
on the actual games. These were combined to give the overall learning 
time on NIM 1. In addition the number of trials taken to learn each 
game were recorded. The learning for Reception consisted of absorbing 
the rules by reading the programme of instruction, the subsequent 
number of trials taken on NIM 1 was therefore not comparable to the 
Discovery method. A description of the learning times and trials for 
the two groups on NIM 1, NIM 2 and NIM 3 is given in Table 10. A check 
was carried out on the distribution of the learning times for the two 
groups. They both approximated to a normal distribution with some skew 
towards the shorter learning times for the Discovery group. 
As can be seen the learning data for NIM 1 and NIM 2 followed the 
predicted directions. The learning times for NIM 1 being significantly 
greater for the Discovery learning group and subsequent learning on NIM 2 
was significantly shorter for this group. An unexpected finding at 
this stage was that the group which had learned NIM 1 under a discovery 
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Table 9: Description of the experimental population in terms of the Means, 
Standard Deviations and Ranges on the major individual variables •. 
Teaching Convergent Trait Anxiety Pre Task Divergent 
Strategy Thinking Anxiety Thinking 
Mean S. D. Mean S.D. Mean S.D. Mean 
DISCOVERY 99.14 17.16 24.0 8.52 20.29 10.8 70.47 
n = 21 
Range 60 - 123 37 - 9 38 - 2 36 - 150 
RECEPTION 98.95 11.19 23.63 7.69 19.16 7.29 64.26 
n = 19 
Range 77- 118 39 - 9 30 - 7 35 - 107 
n.s.d. n.s.d. n.s.d. n.s.d. 
Both samples were approximately I! Standard Deviations above the population norms 
given by Alice Heim. (1968). 
S.D. 
27.14 
20.38 
\0" \0: 
n=21 
NIM 1 
n=19 
n=21 
NIM 2 
n=19 
n=21 
Table 10: Learning Times and Trials taken on NIM I, NIM 2 and NIM 3 for the 
Discovery and Reception teaching strategy groups. 
Learning Times Statistical Trials (minutes) 
Mean S. D. Test Mean S.D. 
DISCOVERY 20.74 11.46 t = 5.9 23.57 18.49 
df = 38 
RECEPTION 13.61 4.76 P < .001 3.89 . 1.71 
-, 
DISCOVERY 4.48 5.12 t = 2.18 8.52 6.49 
df = 38 
RECEPTION 8.69 6.7,3 p< .025 12.21 7.05 
DISCOVERY 22.38 15.31 t = 1. 79 42.57 33.80 
NIM 3 df = 38 
n=19 RECEPTION 15.64 5.05 N.S. 28.26 19.83 
Statistical 
Test 
t = 4.52 
df = 38 
p< 0.01 
10 = 1. 69 
df = 38 
p< 0.05 
t = 2.82 
df = 38 
p( 0.01 
b 
o 
I 
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learning condition took considerably longer to learn NIM 3. Although 
the differences between the means are quite considerable they did not 
reach the 5% level of significance, due to the larger inter subject 
variability in the NIM 3 (Discovery) group. In addition the 
Discovery group took significantly more trials to learn the Remote 
Transfer task (p ~ 0.05, 2 failed). These results do not support 
Guthrie's (1967) findings that initial discovery learning benefits both 
near and remote transfer but more significantly the latter. 
The next stage of the. analysis consisted of the calculation of 
the product-moment correlations between the .major individual variables 
and the learning times on the initial learning task NIM 1. A separate 
correlation matrix was produced for the Discovery and the Reception 
teaching strategy groups (see Tables 11 and 12). 
A significantly positive correlation (r=.61, p ( 0.001) was found 
between learning time and convergent thinking scores for the Discovery 
teaching group. The correlation between these two variables was 
virtually zero (r=O.02) for the Reception teaching group. Similarly 
. the correlations between learning and divergent thinking did not follow 
the expected patterns. The correlation between learning and divergent 
thinking on the Discovery learning strategy was virtually zero (r=.04) 
and negative (r=-.22) for the Reception teaching strategy. For both 
groups a positive correlation was found between the divergent and 
convergent thinking measures (r=0.30, r=.43). The correlation for 
Tables 11 and 12: 
l. Learning 
Time 
2. Convergent 
Thinking 
3. Divergent 
Thinking 
4. Trait 
Anxiety 
5. Pre Task 
Anxiety 
&. State 
Anxiety 
r 13 •2 
Correlation matrices showing the inter correlations between the major variables separately 
for the two teaching strategies *** p<. 0.01, ** p< 0.025, * p( 0.05 (Using t = r n - 2 ) 
(1-r2 
Discovery n = 21 Reception n = 19 
~ ~ .... 
.... ... 
H ... 
H .,: ... .,: ... 
.. 00 .,: 00 ~ 00 .. 00 .,: 00 .!t 
00 00": .. .,: I» <I> I» I» .,: 00.,: .. .,: I» <1>1» 
.,: ........ 00· ... ... <IS ... ... .... ........ 00· ... 
... <IS ... 
.... ~~ .... ~ ... .. H .. .. .. .,: .. ~ ~~ ... .. H .. .... .. .,: ',..4 'r-4 .... ... .... .... :> .,: • .-4 ..... . ... 
<IS .,: .... :> .... <IS ~ .. ~ <IS ~ <IS .,: .... :> .... <IS ~ 
.. ~ 
.. o..c: . ... ..c: t::.il ~.il ~~ ~ o..c: .... ..c: t::~ ~.il 
....1 UH I=>H UH "'H 
.61 .04 -.10 -.29 -.55 l. Learning .02 -.22 -.06 -.32 
,,** ** Time 
.30 -.02 -.09 -.42 2. Convergent .43 .06 -.18 
Thinking * 
.26 .10 -.07 3. Divergent .12 -.11 
Thinking 
.41 .32 4. Trait .70 
* Anxiety *** 
.69 5. Pre Task 
** Anxiety' 
6. State 
Anxiety 
= -.22 r 13 •2 = -.03 
Partial correlation between 
1 and 3 twith 2 held constant) 
I» 
... 
.. .. 
... .... 
<IS ~ 
~~ 
.23 
.0& 
.07 
.18 
-.1& 
.... 
0 
'" 
combined groups (n~40) was also found to be significantly positive 
(r=0.34, p( 0.05) (see Table 13). In order to assess the effects of 
divergent thinking independently of convergent thinking two partial 
correlations were calculated. The result of this was to'show a negative 
correlation (r= -.22) between learning from the Discovery teaching 
strategy and divergent thinking,and almost zero correlation (r= --.03) 
for the Reception teaching strategy. The Discovery teaching strategy 
involved an amount of deductive problem solving in connection with 
considerable demands on short term memory. These are the sorts of 
abilities measured by convergent thinking tests and since there was a 
much more positive correlation with learning- ability and convergent 
thinking it follows that learning of this task by discovery may have made 
greater demands on these variables. 
A significantly negative correlation was found between learning 
time from the Discovery teaching strategy and state anxiety. Smaller 
negative correlations were found between learning and pre task anxiety 
and trait anxiety. The corresponding correlations on the Reception 
teaching strategy were non significant. The greatest correlation was 
a negative one between learning and pre task anxiety. A positive 
correlation was found between learning and state anxiety for this group. 
This finding suggests that whereas anxiety -inhibited learning for the 
Discovery teaching group it facilitated it for the Reception group. 
The inter correlations between the anxiety measures show positive 
correlations between trait. pre task and state anxiety. The correlation 
between trait and state anxiety was higher for the Discovery teaching 
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group. In addition a significantly positive correlation was found 
between pre task and state anxiety for the Discovery group compared 
to a moderate negative correlation for the Reception group. 
These results suggest that the Discovery teaching strategy 
evoked an anxiety state corresponding to the trait anxiety measure 
whereas the Reception teaching strategy did not evoke this. Based on 
Spielberger's model (fig. 1) it can be seen that a level of state 
anxiety corresponding directly to the trait anxiety measure is found 
in situations which involve ego involvement in terms of personal 
evaluation or loss of self esteem. However, since the learning milieu 
and the instructions were essentially the same for both of the teaching 
strategy groups, it is possible that the differences in the level of 
state anxiety produced resulted from their relative differences in. 
difficulty. This is supported by the finding that the learning times 
were significantly longer for the Discovery group. 
A further set of product moment correlations was calculated 
between the variables for which the data from both of the teaching 
strategy groups could be combined. One of the purposes of this 
analysis was to reveal the extent to which the various individual measures 
were distinct from each other. It can be seen (Table 13) that the convergent 
thinking and divergent thinking tests showed a significant positive 
correlation (t=16.7, df=38, PI.. 0.001) indicating that for the subjects 
, 
employed in this study scores on one of these variables were associated 
with similar scores on the other variable. The evidence regarding the 
distinctiveness between convergent and divergent thinking is ambiguous. 
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1. Divergent .94 .77 .34 .26 .37 .11 .09 -.04 -.42 .15 .22 
Thinking .,..,..,. .,..,..,. .,. * * 
2. Circles Test .53 .38 .32 .37 .05 .09 .07 -.38 , .10 .13 
.,..,. 
* 
.,. .,. 
* 
• 3. Uses Test .18 .12 .25 .19 .09 .12 -.37 .14 .24 
.,. 
4. Convergent .87 .86 -.07 -.05 .31 .14 .16 .17 
Thinking ".,..,. *.,..,. * 
5. Verbal & .51 -.1 -.25 .28 .08 .06 .01 
Numerical *.,. 
6. Figura1 -.01 .18 .26 .12 .23 .29' 
7. Trait .51 .01 -.08 -.18 .31 
Anxiety .,.* .,. 
8. Pre Task -.09 -.25 .36 .37 
Anxiety ,. .,. 
9. Learning .13 -.05 .15 
Time N2 
10. Learning .00 -.13 
Time N3 
11. State 
Anxiety N2 
12. State 
Anxiety N3 
.,..,..,. P < 0.01 t = 2.75 
.,..,. P < 0.025 t = 2.42 
* P <.0.05 t = 2.02 
Table 13: Correlation matrix using Pearson' s product moment correlations 
between the variables for which the data from both groups 
(Discovery and Reception) could be combined. 
.66 
.,.* 
I 
For example, Torrance (1974), Davis and Wi1kins (1968) suggest that 
the two factors are virtually orthogonal. However, other writers 
I 
such as Ausubel (19b8) have concluded that though the measures ·are 
factorially separate they are not conceptually or empirically separate. 
The correlations between the above two tests and the anxiety tests 
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suggest that there was no significant relationship between these measures. 
A highly significant correlation was found between trait and pre task 
anxiety (r e O.51, df=3!!, p (0.01) implying that these two measures were 
highly related. Apparently the initial individual perceptions of the 
task and the learning milieu were highly related to the trait anxiety 
measure (this was taken in a different location to the one in which 
subjects interacted with the computer during the· learning tasks). The 
correlations between these two measures of anxiety and state anxiety 
were generally positive. Significant correlations were found between 
pre task anxiety and state anxiety on NIM 2 and NIM 3 (r=0.36, r=0.37, 
df=38, p< 0.05). A significantly positive correlation was found between 
trait anxiety and state anxiety only on NIM 3 (r=0.31, df=3!!, p<. 0.05). 
However, a highly positive correlation was found between state anxiety 
on NIM :l and NIM 3 (r = 0.66, df=38, p( 0.01). This suggests that the 
responses to the easy and difficult trans·fer task were quite similar in 
terms of anxiety states. 
These correlations are consistent with Spielberger's model in that 
state anxiety was not necessarily positively correlated with the trait 
anxiety measure since the latter does not take account of the stress due 
to the actual milieu within which learning is taking place. Alternatively, 
a more closely related measure such as pre task anxiety, is more positively 
correlated to state measures. However, the pre task anxiety measure was 
---~~-------------------
also positively related to trait anxiety and it may ,be helpful to 
consider it as a 'sort of 'half way house' 'reflecting the individual's 
predisposition to anxiety as well as the subjective impact of the 
learning milieu. 
The correlations showing the relationships between the various 
measures and learning performance on NIM 2 and NIM 3 are not as clear 
as had been expected. Positive correlations were found between 
learning performance and convergent thinking, but the correlation was 
,only significant for NIM 2 (r=0.3l, df=38, p40.05). The correlations 
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between learning performance and divergent thinking were negative, with 
a significantly negative correlation for NIM 3 (r=0.42, df=38, p~0.05). 
The correlations between trait anxiety, pre tasK anxiety and learning 
were non significant with only a moderate positive correlation between 
pre task anxiety and learning from NIM 3. The correlations between the 
state anxiety measures and learning were negative but not significantly 
so. 
Finally, the correlations between the sub tests show a general 
consistency. The correlations between the two divergent thinking 
tests (Circles and Uses) was positive (r=O.53) and the two tests correlate 
positively with the combined divergent tests score (r=O.94, and r e O.77) 
respectively. The verbal/numerical and figural sub tests of the convergent 
thinking test also correlate with each other positively (r=O.3l) and again 
the two sub tests correlate with the combined test (r=O.87 and r=O.86) 
respectively. 
---.-~-- .'--------
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Analysis of the interactions between the major variables 
Separate analyses of variance were carried out for the three 
learning tasks. The major interest however was attached to NIM'l 
and therefore a greater range of interactions between the variables 
was· examined. Sets of 2x2 and 2x2x2 factorial analyses were calculated 
This was achieved by dichotomising subjects as high or low on the 
variables: convergent thinking, divergent thinking, state anxiety, 
general anxiety and pre task anxiety. The grouping was carried out 
by dividing subjects as above or below the median on the relevant 
measures. As a result of this procedure unequal cell 
frequencies resulted,and consequently an analysis of variance was 
adopted using cell means· as single readings. This procedure is 
justified and explained by Winer (1962). However one of the drawbacks 
is that it is a conservative procedure,so that some of the effects are less 
likely to show than with a normal equal cell analysis using the same 
total numbers of subjects. 
I 
----_ .. _. 
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NIM 1 
The following 2x2 analyses, of variance were carried out: 
1. A Treatment x B (Convergent Thinking) 
(see fig. 9) 
2. A Treatment x B (Divergent Thinking) 
(see fig .10') 
3. A Treatment x B (State Anxiety) 
(see fig.ll) 
The significances between the meanS were examined by a set of 
t-tests (see Table 14) • 
As can be seen from figs. 9, 10 and 11 the effect due to the teaching 
strategy was highly significant (p (. 0.01). The F values vary for each 
analysis since the numbers per cell varied with the three categorisations 
used. Convergent thinking was found to have a main effect (fig. 9 ) 
in that the high convergent thinking group performed most effectively 
on both teaching strategies. A significant interaction was found 
between convergent thinking and the teaching strategies in that the low 
convergent thinking group performed particularly badly on the Discovery 
as opposed to the Reception teaching strategy. On the Reception teaching 
strategy there was virtually no difference between the low and high 
convergent thinking groups. 
I, 
Figs. 9, 10 and 11:Interactions between the 2 teaching strategies (treatments) and the major individual 
variables. The results are shown in terms of 2x2 factors analyses of variance. 
."earning 
Time 
~mins) 
25 
20 
15 
Fig. 9 
Reception 
o 
Source 
High 
Convergent 
SSQ 
A Treatment 58.03 
B Conv. Th. 46.78 
AB 48.94 
df 
1 
1 
1 
Low 
Convergent 
MS F P 
58.03 9.33 p<O.Ol 
46.78 7.52 p < .01 
48.94 7.87p(.01 
25 
20 
15 
o 
Fig.10 
High 
Divergent 
Source SSQ 
A Treatment 53.12 
B Div. Th. 0.001 
AB 5.79 
df 
Low 
Divergent 
MS F P 
1 53.12 6.0 p<O.025 
1 0.00 NS 
1 5.79 NS 
25 
20 
15 
o 
High State 
Anxiety 
Source 
A Treatment 
B State Anx. 
AB 
SSQ 
62.19 
18.45 
47.67 
Low State' 
Anxi.ety 
df MS F P 
1 62.19 8.54 p< .01 
1 18.45 NS 
1 47.67 6.54 p(.025 
Within 223.92 36 6.22 Within 31!!.08 36 8.8£1 Within 262.13 36 7;28 
Total 376.66 Total 377.8 3 Total 390.44 3 
..... 
..... 
o 
DISCOVERY. RECEPTION 
n Mean S.D. t Sig. n Mean S.D. 
Group 
A. High Convergent n 14.31 6.93 9 13.69 4.67 
5.91 p( 0.001 
B. Low Convergent 10 28.14 11.27 10 13.53 4.83 
A. High Divergent 11 19.73 10.17 9 14.4b 4.05 
0.45 N. S. 
B. Low Divergent 10 z2.18 12.76 10 12.48 5.06 
A. High State Anxiety 9 27.30 13.31 11 12.51 4.65 
3.66 p( 0.01 
B. Low State Anxiety 12 16.1 6.84 8 15.12 4.48 
Table 14: t ·tests used to examine the differences between the major individual 
variables in relation to the teaching strategies. 
t 
0.03 
1.1 
1.16 
Sig. 
N. S. 
N.S. 
N. S. 
.... 
.... 
.... 
A significant interaction was also found between state anxiety 
and the teaching strategies (see fig. 11). The performance of the high 
state anxiety group was inferior to the low state anxiety group on the 
Discovery strategy. However on the Reception strategy the high state 
anxiety group tended (but not significantly) to perform more effectively 
than the low state anxiety group. 
No significant interactions was found between divergent thinking 
and the teaching strategies. However the pattern suggests-that the 
high divergent group performed more effectively on the Discovery strategy 
than the low divergent group. 
(see fig. 10). 
This was reversed for the Reception group 
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NIM 1 
The following 2x2x2 analyses of variance were performed: 
1. (A) Treatment x (B) Convergent Thinking x (C) Divergent Thinking 
(see fig. 12). 
2. (A) Treatment x (B) Convergent Thinking x (C) Pre Task Anxiety. 
3. (A) Treatment x (B) Convergent Thinking x (C) General Anxiety. 
4. (A) Treatment ,x (B) Convergent Thinking x (C) State Anxiety 
(see fig. 13); 
5. (A) Treatment x (B) Divergent, Thinking x (C) Pre Task Anxiety 
6. (A) Treatment x (B) Divergent Thinking x (C) General Arixiety 
7. (A) Treatment x (B) Divergent Thinking x (C) State Anxiety 
(see fig. 14). 
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Analysis 1 produced two significant simple effects due to the 
experimental treatments and convergent thinking'.' ,In addition an ,'interaction 
was found between the treatments and convergent'thinking. Analysis 4 confirmed 
the effects found in analysis 1, but showed further interactions between 
state anxiety and the treatments, in that high state anxiety was 
particularly detrimental to learning on the discovery task. In addition 
an interaction was found between all three factors such that the subjects 
'who were low convergent thinkers and showed high state anxiety on the task 
Figure.12: Interactions between A Treatments, B Convergent Thinking 
and C Divergent Thinking (NIM 1) 
Mean 
Learning' 
Times 
(mins) 40· 
30 
:l5 
20 
15 
10· 
5 
Discovery Reception 
High Convergent 
t: 
H. Div. 1. Div. H. Div. L. Div. 
Source SSQ df MS F Significance 
A 169.15 1 169.15 11.5 p(O.OOl' 
B 132.59 1 
C 25.15 1 
AB 1l0.24 1 110.24 7.44 p<'0.025 
AC 1.20 1 
BC 0.004 1 
ABC 36.04 1 
Within 470.72 32 14.71 
Total 945.99 7 
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Figure 13: Interactions between A Treatments, B Convergent 
Thinking and C State Anxiety or NIM 1 
Discovery 
40 
35-
30 
25-
:w-
15 
10 
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H. State 
Anxiety 
Source 
A 
B 
C 
AB 
AC 
BC 
ABC 
Within 
Total 
SSQ 
112.17 
99.19 
25.06 
84.69 
71.60 
6.75 
b2.:l6 
:l91. 55 
1089.11 
L. State 
Anxiety 
df MS 
1 112.17 
1 99.19 
1 
1 84.69 
1 71.60 
1 
1 62.26 
32 9.11 _ 
7 
F 
12.31 
10.8 
9.3 
7.86 
6.83 
H. State 
Anxiety 
Reception 
Significance 
p { 0.001 
p ( 0.005 
p ~ 0.005 
p<0.0:l5 
p ~ 0.025 
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Anxiety 
Figure 14: Interactions between A Treatments, B Divergent 
Thinking and C State Anxiety 
:. , 
Mean 
Learning 
Time 
(mins) 35· 
Discovery Reception 
30 
15 
10· 
5 
H. State 
Anxiety 
Source 
A 
B 
C 
AB 
AC 
BC 
ABC 
Within 
Total 
SSQ 
171.40 
10.85 
5!!.38 
3~.30 
129.17 
2.76 
57.63 
454.19 
10~5.08 
L. State 
Anxiety 
df MS 
1 171.40 
1 10.85 
1 '38.38 
1 39.30 
1 129.17 
1 2.76 
1 57.63 
32 14.19 
7 
F 
12.08 
4.11 
9.10 
4.06 
H. State 
Anxiety 
: Significance 
p<O.OOl 
. P ( 0.10 
p < 0.035 
p < 0.10 
L. State 
Anxiety 
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performed particularly worse on the discovery task. 
Analysis 7 revealed a similar pattern of interactions 
employing divergent thinking and state anxiety. However the 
interactions between divergent thinking and the treatments did not' 
reach significance. As can be seen in figs. 11 and 13 the pattern 
of the relationship between learning performance and divergent thinking 
is very similar to that with convergent thinking. 
The remaining analyses confirmed the effects due to the, 
treatments, convergent thinking and also the interaction between the 
treatment and convergent thinking. 
however,were not detected. 
Other significant interactions, 
ll~ 
I 
NIM 2 - Near T.ransfer 
A shorter sequence of analyses was made on the learning data for 
NIM 2. A 2x2x2 analysis was conducted using; treatments tinitial 
learning conditions for NIM 1), convergent thinking and divergent. 
thinlting. No significant interactions were detected in this analysis. 
This appeared to be caused by the large within treatment variance and 
in order to reduce the effect of this a further three 2x2 analyses were 
conducted. 
1. 2x2 A Treatments, B Convergent Thinking tfig. 15) 
2. 2xl A Treatments, B Divergent Thinking (fig. 16) 
3. 2x2 A Convergent ~hinking, B State Anxiety 
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A significant effect due to the' initial treatments was found in 
analysis 1 and 2 (see ·fig. 15). Some indication of an interaction between 
divergent thinking and initial learning experience was found but this. was 
not significant (see fig. 16). The indication however was that following 
reception learning the high divergent thinkers performed better on a near 
transfer task, whereas the low divergent thinkers performed better 
following discovery learning. However this suggestion is not supported 
by the correlational measures in Tables 11 and 12 where a greater negative 
correlation was found for the Reception group between divergent thinking 
and performance. since the interaction did not reach statistical 
significance it is possible that this was a chance effect. Analysis 3 
supported the treatment effect found in analysis 2 but did not quite reach 
significance. 
Le'~rning 
Time 
(mins) 
10 
Figs. 15 & 16: Interactions between the effects of the initial teaching strategies on learning times 
in relation to convergent and divergent thinking, on the Near Transfer Task, NIM 2. 
Reception 
8. 
6· 
-
-
2 
0 
High Low High Low 
Convergent Convergent Divergent Divergent 
Source SSQ df MS F P Source SSQ df MS F P 
A Treatments 17.54 1 17.54 4.47 p <. .05 A Treatments 18.04 1 18.04 5.11 p< .05 
BConv. Th. 0.36 1 0.36 NS B Div. Th. 0.55 1 0.55 NS 
All 0.074 1 0.07 0.07 NS AB 8.21 . 1 8.21 NS 
Within 141.15 36 3.92 Within 132.61 36 3.69 
Total 159.12 3 Total 159.41 
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NIM 3 - Remote Transfer 
The fOllowing analyses were conducted: 
1- 2x2x2 A Treatments, B Convergent Thinking, C Divergent Thinking 
2. 2x2 A Treatments, B Convergent Thinking 
(fig. 17) 
3. 2x2 A Treatments, B Divergent Thinking 
(fig. 18) 
4. 2x2 A Convergent Thinking, B State Anxiety 
No significant effects or interactions were found. The only pattern 
to emerge was a slight effect due to the initial learning treatments 
(see figs. 17 and lM). The Reception group took significantly longer 
and made more trials on NIM 2 and it is therefore possible that in this 
way they compensated for the sort of explorative inductive learning that 
the Discovery group had been engaged on in NIM 1. Such a practice effect 
would have been expected to reduce the significance of performance on 
the transfer tasks. There was evidence that the initial learning 
experience by Discovery or Reception produced a learning set. (This is 
a well known effect in relation to problem solving generally (Luchins, 
1942) and to learning from different teaching strategies (Leith and 
Wisdom, 1970). 
The learning strategies employed on NIM 3 have been examined in 
terms of the types of learning strategies discussed by Pask and Scott 
(1972). They suggested that individuals learn by either serially 
stringing bits of information together (SERIALISTS) or by examining 
the subject matter globally (WHOLISTS). The latter is usually an 
apparently redundant approach whereas the former is irredundant but 
typically makes considerable demands on memory. A brief analysis was 
carried out using theSe categories (table -15). This produced an indicative 
Figs. 17 and 18: Interactions between the effects of the initial teaching strategies on learning 
times in relation to convergent and divergent thinking, on the Remote Transfer 
Task, NIM 3 
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30 
25 L"arning 
Time 
(mins) 
. \~ ---- -
20 " 
.15 . 
10 
Source 
High 
Convergent 
SSQ 
A Treatments 35.8 
B Conv. Th. 0.09 
AB 4.87 
df 
1 
1 
1 
Within 644.73 36 
'J1otal 685.97 3 
MS 
35.8 
0.09 
4.87 
17.91 
Low 
Convergent 
F P 
NS 
NS 
NS 
_ Percept' 10n 
-
High ·Low 
Divergent Divergent 
Source SSQ df MS 
A Treatments 30.05 1 30.05 
B Div. Th. 10.66 1 10.66 
AB 6.28 1 6.28 
Within 631. 95 36 17.55 
Total 682.9.4 
F P 
NS 
NS 
NS 
..... 
N 
..... 
Tablel~ Distribution of Problem Solving strategies on NIM 2 and NIM 3 following 
the initial learning experience on NIM 1 with either Discovery or Reception. 
Teaching 
Strategy on 
NIM 1 
Discovery 
(combined) 
Reception 
tcombined) 
No. of Subjects 
categorised as 
WII0LISTS 
Redundant Irredundant 
a b 
6 
® 7 
2 0 5 
No. of Subjects 
categorised as 
SERIALISTS 
Redundant Irredundant 
a b 
7 0 
1 
6 
@ 
6 
x2 test on the combined c==> 
scores was non significant 
..... 
N 
N' 
using these categories (table 15) • This produced an indicative 
though not significant finding that initial learning by Discovery 
subsequently produced a tendency to learn by a who1ist learning 
strategy,as opposed to a tendency to learn by a seria1ist strategy 
following initial Reception learning. 
Discussion 
The results are discussed in terms of the relationships found 
between the major individual variable and learning achievement from the 
two teaching strategies. The variables are discussed separately and 
in terms of their interactions. The significance of the findings is 
also examined in terms of the initial, hypotheses. 
Anxiety 
As expected in the original hypotheses (1) the significance of 
the relationships between the three anxiety measures and learning 
performance was found to be directly related to the relevance of the 
measure to the learning task. The most significant correlations 
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with learning achievements were found using the state anxiety measure and 
the least significant with the trait anxiety measure. A high negative 
correlation was found between state anxiety and learning times on the 
Discovery teaching strategy (r= -.55, p~ 0.025), whereas a positive 
correlation was found on the Reception teaching strategy (r=0.22 n.s.d.). 
This was confirmed by the 2x2 factors analysis of variance, for groups 
dichotomised as high/low on state anxiety on the two teaching strategies. 
A significant interaction between the teaching strategies and state 
anxiety was revealed (F=6.54, df 1/36, p( .025). This showed that high 
state anxiety significantly inhibited performance on the Discovery 
teaching strategy (t=3.66, df=19, p< 0.01) whereas it facilitated 
learning performance en the Reception teaching strategy_ 
l:l4 
Such a significant interaction was not found using the trait 
and pre task anxiety measures. A slight effect was found using the 
trait anxiety measures in that the negative correlation between learning 
.achievement and trait anxiety for the Discovery group (r= -.10) was 
slightly·greater than for the Reception group (r= -.06). However, when 
the pre task anxiety measures was employed there was virtually rio difference 
between the Discovery and Reception groups. Spielberger (1966) has 
argued that the state and trait anxiety measures are positively 
correlated in situations which involve ego threat, for example in terms 
of threat to self esteem or fear of failure. In the present study the 
learning milieu was identical for the two teaching strategy groups in 
terms of the instructions, location and the learni~g task. Consequently 
it is suggested that in this study the Discovery teaching strategy posed 
a greater ego threat for the learners than did the Reception task. This 
is supported by the finding of a greater positive correlation between 
state anxiety and trait anxiety for the Discovery group (r= 0.32) than for 
the Reception group (r=O.lS). In addition there was a highly significant 
correlation between pre task anxiety and state anxiety for the Discovery 
group (r=.69, p( 0.025) whereas a negative correlation was found for 
the Reception group. The pre task anxiety measure can be seen as a 
'half way house' indicating the individuals predisposition to anxiety 
as well as the impact of the learning situation. Apparently for the 
Discovery group this pre task anxiety was maintained throughout the.· 
learning interaction whereas it was not for the Reception group. This 
proposition is further confirmed by the finding that .for both groups 
.. 
the correlation between trait anxiety and pre task anxiety was positive 
and significant. 
These findings offer confirmation of the hypothesis that the 
kind of explorative inductive learning process undertaken under a 
Discovery teaching strategy is less suitable for highly anxious 
learners. Alternatively the highly structured and guided learning 
situation exemplified by the Reception teaching strategy employed is 
more suitable for such learners. 
Intelligence (Convergent Thinking) 
The findings regarding this factor were extremely significant 
and provide an explanation of the interaction between State anxiety 
and learning achievement from the two ·teaching strategies. A highly 
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significant correlation between learning achievement and intelligence (convergent 
thinking)was found for the Discovery teaching group (r=0.61, p(O.Ol) as 
opposed to virtually no correlation for the Reception teaching group 
(r=0.02) • This was confirmed by the 2x2 analysis of variance employing 
high/low convergent thinking groups. A significant main effect due to 
convergent thinking (F=7.5, df 1/36, p(O.Ol) and a significant interaction 
between convergent thinking and the teaching strategies was found (F=7.87, 
df 1/36, p( 0.01) • The main effect was in fact almost wholly due to the 
superior learning achievement of the high convergent group on· the Discovery 
teaching strategy. 
This finding was contrary to the initial hypothesis 2 where it was 
expressed that convergent thinking would be more related to performance 
on the reception teaching .strategy. Based on the present study the kind 
of activities required for learning from the Discovery teaching strategy 
was closely related to the type of rapid deductive thinking typically 
measured by tests of convergent thinking. This may have been to some 
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extent an artifact of the task employed since a significantly positive 
. correlation was found between convergent thinking and learning the game 
NIM 2 as the near transfer task (r=.3l, n=40, p(O.OS). However, the 
finding on the remote transfer task NIM 3 detracts from this explanation 
since only a small non significantly positive correlation was found 
between learning achievement and convergent thinking (r=0.14). It is 
suggested that a combination of the type of task chosen and learning 
of it by Discovery was responsible for the significant relationship with 
convergent thinking. 
It is suggested that the above finding can be regarded in terms 
of the relative subjective learning difficulty of the teaching strategies. 
The discovery group took significantly longer to learn the necessary rules 
and their order of application than the recepdon group (t=S.9, df=38, 
p (. 0.001). This suggests that the Discovery teaching strategy was 
relatively more difficult and that this difficulty was closely related 
to the convergent thinking scores. This suggestion enables an 
explanation of the findings regarding state anxiety to be made consistent 
with Spence's Drive Theory. A three way interaction was found between 
state anxiety, convergent thinking and learning achievement from the two 
teaching strategies (F=6.83, df 1/32, p( 0.025). This revealed that on 
the Discovery teaching strategy high state anxiety inhibited learning 
for the low co~vergent group whereas it slightly facilitated it for the high 
convergent group. On the reception teaching strategy high and low state 
anxiety made very little difference to learning achievement for the high 
and low convergent thinking groups. This finding is consistent with 
Drive Theory if learning on the Discovery teaching strategy was seen to 
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be difficult for the low convergent group and moderate for the high 
convergent thinking group. On a difficult task high anxiety is 
found to inhibit learning as opposed to an easy task where it is found 
to facilitate it or a moderately difficult task on which it has no effect. 
It is suggested that the Reception teaching strategy constituted a 
moderately difficult or easy learning task for bo~h convergent thinking'groups 
whereas it only constituted such a task for the high convergent group on 
the Discovery teaching strategy. This partly confirms hypothesis 4. 
Divergent Thinking 
This measure as employed in this study was not clearly 
distinguishable from convergent thinking. A significantly positive 
correlation was found between the divergent and convergent thinking 
scores for the combined groups (r=.34. n=40., p.( 0.05). Hypothesis 3 
regarding the relationship of divergent thinking to learning achievements 
from the' two teaching strategies was found to have some tentative though 
non significant support. The correlation between learning achievement 
and divergent thinking was slightly negative for the Reception teaching 
group (r= -.22) and marginally positive '(r=0.04) for the Discovery group. 
The indication of an interaction was given by the performance of the high 
and low divergent thinking groups. The high divergent group showed 
slightly better learning performance on the Discovery strategy but slightly 
inferior performance on the Reception strategy. However even this 
tentative support is challenged by the 'finding that the partial correlations 
(holding convergent thinking constant) between learning achievement from 
Discovery and divergent thinking was negative (r= -.22) but only slightly 
negative (r= -.03) for the Reception group. 
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These findings cannot be taken to support hypothesis 3 and the 
studies ~Torrance, 1965; Gotkin and Massa, 1963; Wilcox, 1968) which 
suggest that discovery teaching strategies are more suitable for 
individuals who are characteristically high divergent thinkers whereas 
reception teaching strategies are less suitable. Extended studies may 
reveal such differences in the suitability of these two teaching strategies 
for high/low divergent thinkers, possibly in relation to attitudes and 
motivation to learn (Hendrix, 1961; Torrance, 1965). In addition it 
appears to be necessary to examine.various learning tasks of different 
difficulty taught by those strategies in order to clarify the relationship 
between. convergent and divergent thinking. 
Transfer tasks 
The initial learning time on NIM 1 was significantly longer for the 
Discovery teaching strategy group. This'was expected since the learning 
process requires exploration with consequently more errors and trials 
involved (Guthrie, 1967; Hendrix, 1961). The results partially confirm 
hypothesis 5 in that performance on the Near Transfer task was 
significantly superior for the Discovery teaching group in terms of both 
learning times (t=2.l8, df=38, p< 0.025) and number of trials taken (ta l.69, 
df=3tl, p <.0.05). However this finding was not replicated on the Remote 
Transfer task. There was no significant difference between the learning 
times for the two teaching groups, but the number of trials taken by the 
Discovery group was significantly greater (t=2.82, df=38, p (,0.01). An 
analysis of the individual learning .strategies employed on the two 
transfer tasks suggested that to some extent the Discovery group had 
acquired a learning set which was more haphazard and redundant. 
No significant interactions between the major variables and 
learning achievement on the near or the remote transfer tasks were 
found. There was an indication that the high divergent group 
performed slightly better on the near transfer task following Reception 
learning and worse following Discovery learning. However there was 
virtually no difference between the performance of the high/low· 
convergent thinking groups following Re~eption or Discovery teaching. 
The major findings are summarised and related to the initial 
hypothesis below. 
Summary 
Hypothesis 1 The effect of trait anxiety was not found to 
Anxiety be differentially related to learning achievement 
for the Discovery and Reception groups. However 
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high state anxiety was found to inhibit performance 
on the Discovery'teaching strategy whereas it 
'facilitated performance on the Reception strategy. 
Of the three anxiety measures state anxiety was 
found to be most closely related to performance on 
both tasks. Pre task anxiety was less related 
and trait anxiety was least related. 
Hypothesis 2 Intelligence was significantly positively related· 
Intelligence to performance On the Discovery teaching strategy 
(Convergent thinking) but it showed virtually no relationship to learning 
on the Reception strategy. 
Hypothesis 3 
Divergent thinking 
Hypothesis 4 
Interactions between; 
anxiety, convergent 
thinking and the 
teaching strategies 
Hypothesis 5 
Transfer 
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Divergent thinking was found to have a slightly, 
though non significantly, positive and negative 
relationship to learning achievement from the 
Discovery and Reception strategies respectively. 
On the Discovery teaching strategy high as opposed 
to low anxiety inhibited learning for the low 
convergent thinking groups whereas it slightly 
facilitated learning for the high convergent 
thinking groups. On the reception teaching 
strategy such an interaction was very slight 
and in the opposite direction for the high and 
low convergent thinking groups. 
Performance on the near-transfer task was 
significantly superior for. subjects who had 
previously learned under the Discovery condition 
but this was not repeated on the remote-transfer 
task. 
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The findings of this study confirmed the findings from the literature review 
and the preliminary studies in that personality factors and in particular 
intelligence and anxiety were highly significantly related to learning 
achievement. It was further found that these factors Were differently 
related to achievement from the two teaching strategies examined. 
Intelligence and anxiety were found to be significantly related to learning 
achievement only from the Discovery teaching strategy. In addition it was 
shown that anxiety was a more valid predictor of achievement when a. state 
measure was employed, reflecting the actual anxiety state induced by the 
task. 
The factors anxiety and intelligence were also found to be interactive, 
such that on the .Discovery·strategy high state anxiety inhibited learning 
for the low .convergent thinking group and slightly facilitated it for the 
high convergent thinking group. On the Reception strategy this effect was 
reversed and very slight. This finding suggested that the subjective 
experience of learning difficulty was an important determinant of this 
effect. Such an explanation was supported by the finding that the 
Discovery teaching strategy involved a much longer learning time for most 
subjects and required a greater number of learning trials. 
The type of analysis advocated in chapters 2 and 3 was also valuable 
in this context since it indicated that a categorisation of the types of 
abilities required for the learning task was necessary. In addition it 
was apparent that the types of abilities assessed by the convergent 
thinking tests were more relevant to the Discovery learning task in 
particular, than those assessed by. the Divergent thinking tests. However 
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these conclusions were in need of further elucidation particularly in 
relation to the subjective aspects of learning difficulty. It was 
also necessary to examine these findings in the context of an applied 
learning situation and, in particular, to analyse the relationships 
between trait and state anxiety in terms of the total learning milieu. 
Lastly there was seen to be a need to examine the process whereby 
anxiety, convergent thinking, the learning task'and the general learning 
milieu, eventually affected the learning achievement. 
Chapter 5 
SOME EFFECTS OF ANXIETY AND INTELLIGENCIl ON LEARNING 
ACHIEVEMENT FROM PROGRAMMED INSTRUCTION.* 
. , 
* A summary of this study has been submitted and accepted for 
publication. 
DALLOS, R. (1976) 'The effects of anxiety and intelligence on 
learning from Programmed Instruction'. 
Programmed Learning and Educational Technology, (in print). 
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Introduction 
The purpose of this study was to explore further some of the 
questions posed by the esr1ier studies and those stated in chapter 4 
in particular. It had been indicated in the previous study that the 
subjective experience of learning difficulty was particularly relevant 
to an explanation of the effects of anxiety and intelligence upon 
learning achievement from the two types of teaching strategies employed. 
Therefore it was felt that this finding needed further investigation. 
In addition the state anxiety messure was shown to be the most valuable 
indicator of learning achievement, but it was felt that there was a need 
to relate this measure to trait anxiety more closely, since the latter is 
typically employed to provide prescriptions regarding the most suitable 
teaching strategy. 
Spie1berger's (1966) model indicated that state anxiety closely 
reflects trait anxiety, predominantly in learning situations characterised 
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by high ego involvement and stress. This is found typically in situations 
involving personal assessment and consequent possibility of loss of self 
esteem. Therefore it was seen to be necessary to examine learning 
achievement in a stressful milieu and to relate this to the factors 
intelligence and anxiety. It was also seen to be of value to determine 
whether the previous findings would again emerge in a learning task which 
was of a more realistic duration and content. < 
A convenient opportunity and location to explore these questions was 
provided by the Department of Employment's Emp10yment.Rehabilitation Centres 
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"(E. R. C. 's) at Leicester and Long Eaton. The basis of the work in this chapter 
constituted part of a research project which the author was carrying 
out on behalf of the Department of Employment. This project was 
predominantly concerned with the evaluation of self instructional 
techniques as currently used in the E.R.C. 's and the subsequent 
selection of commercially produced materials. The nature of the 
E.R.C.'s has been discussed in chapter 2, but further to this their general 
milieu was seen to be stressful since an assessment of individuals in 
terms of trainability or work potential was one of their fundamental 
functions. 
The possibilities for use of programmed instructional techniques 
in the E.R.C. 's were extremely wide, varying from basic remedial education 
in Mathematics and English to workshop skills, instrument reading and 
specialised knowledge such as computer programming. However the greatest 
need was felt to be for adequate materials concerned with Mathematics 
learning and revision. A considerable number of the clients were 
prevented from entering trade training courses, provided by the Department 
of Employment and local colleges, because they did not possess 
sufficient Mathematical skills. Adequate teaching facilities and 
teachers were not available to carry out these needs in the E.R.C.'s. 
Programmed instruction was a possible solution but a number of problems 
were present; the population in the ~.R.C.'s is extremely heterogeneous, 
the available programmes had not been found to be very effective (hence 
were not widely used) and the programmes did not appear to be adaptive 
enough for this population. 
These 'real' problems were the guidelines of this study, but 
particular research emphasis was placed on the study of the effects of 
personality factors on learning achievement. However this was a 
very relevant area since many of the E.R.C. clients had histories of 
psychiatric problems such as schizophrenia, depression, anxiety and 
so on. Apart from these cases many of the clients were depressed and 
had a loss of confidence resulting from prolonged unemployment. 
Personality factors relating to anxiety were therefore a relevant as 
well as an interesting topic for research. 
Objectives 
It was intended that the factors anxiety and intelligence would be 
examined in relation to learning achievement. Particular emphasis was 
placed on the exploration of the interactions between these factors and 
learning achievement with special reference to the subjective difficulty 
of the learning task. A further assessment of the effects of state and 
trait anxiety was seen to be necessary. The aim was to extend the 
findings from the previous study in order to clarify the process whereby 
the two anxiety measures, learning difficulty and the type of learning 
milieu, acted to influence learning achievement. It was also planned 
that this would provide information so as to permit an analysis and 
possible interpretation in terms of an extension of Spence's Drive 
Theory. The value of this had been suggested by the background 
literature surveyed in chapter 1 as well as the field work discussed in 
chapters 2 and 3 and the findings given in the previous chapter. 
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This work also had the aim of examining these questions in an 
applied context. In particular it was intended to gain a clearer 
understanding of the impact of the total learning milieu on a moderately 
lengthy learning task. This consisted of learning from one of two 
versions of a linear programmed text on elementary Mathematics. One 
of these had been designed without pre and post tests, the second had 
special programmed pre and post tests added (by the author). Based on 
a pilot study the former was found to be of high and the latter of 
moderate difficulty. The setting was in the Employment Rehabilitation 
Centres where such knowledge was necessary for all the subjects who 
participated in the experiment. This was seen to be a realistic 
situation and it was hoped that it would provide a valid test of the 
usefulness of the previous findings as well as permitting further analysis 
of the major questions which had been raised. 
., . 
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A number of hypotheses were formulated regarding the outcome 
of the study; 
1. High trait anxiety was expected to be related to inferior 
learning on both programmes. The learning milieu was generally 
seen 'to be ego-involving and therefore the trait anxiety measure 
was expected to correspond to the actual level of state anxiety 
evoked by the learning task. 
2. High intelligence was expected to be related to superior. performance 
on both programmes but particularly on the moderate as opposed to the 
very difficult programme. 
3. High state anxiety was expected to be related to inferior learning 
achievement on both programmes. However it was predicted that an 
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interaction between state anxiety and subjective lesrning difficulty 
would be found,such that high state anxiety could facilitate learning 
for individuals who found the learning task easy and inhibit learning 
for those who found it difficult. Such an interaction was therefore 
expected on the moderately difficult as opposed to difficult programme 
since most subjects would find the latter difficult. 
4. The addition of the programmed pre and post tests was expected. to 
improve the teaching effectiveness of the programme. 
S. Relevant prior abilities such as the pre test mathematics score were 
expected to be positively related to learning achievement. 
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Method 
The study was conducted on location at two of the Department of 
Employment's Employment Rehabilitation Centres (E.R.C.'s). Forty-
eight subjects between the ages of 16-53 participated in the experiment. 
All the subjects were engaged on the rehabilitation course which lasts 
from 6-8 weeks. They all had a real need for proficiency in basic 
Mathematics to enable them to further their occupational aims. For 
example, many of the subjects wished to gain entrance to a training 
course. A total of twelve subjects did not complete the experiment for 
a variety of reasons including illness, premature termination of the 
course or a change in their vocational plans. 
The learning materials consisted of a set of 8 programmed texts on 
basic mathematics entitled, Craft Calculations 1-8. These were small 
step linear programmes which had been produced for revision purposes 
for use in the Government Training Centres. This was an important point 
because the intended population consisted of individuals who normally did not 
have a need to learn mathematics from fundamentals. Many of the clients 
in the E.R.C.'s however had either never learned basic mathematics such 
as fractions and decimals or they had completely forgotten this material 
and needed to re1earn it. It was predicted therefore that the 
programmes might be too difficult for the majority of the subjects and 
a short pilot study confirmed this. 
An attempt was made therefore to improve the teaching 
effectiveness of the programmes by adding 'programmed' interim pre 
and post tests to the series of programmes. The programmes had 
been produced with neither interim pre and post tests, nor an overall 
pre and post test. A pre and post test was therefore written for 
each of the eight sections of the programmed series. 
were as fOllows: 
1. Addition and Subtraction of Fractions. 
2. Multiplication and Division of Fractions. 
3. Addition and Subtraction of Decimal numbers. 
4. Multiplication of Decimal nUmbers. 
5. Division of Decimal numbers. 
6. Conversion of vulgar fractions to decimals. 
7. Areas and Volumes. 
8. Powers of Numbers. 
The sections 
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Each of the eight sections was seen to be a convenient point to 
place a pre and post test but consequently these pre and post tests 
could also be described as interim tests for the fractions and decimals 
programmes which constituted more than one section. 
Programming of the tests was achieved by ordering of the items 
according to increasing level of difficulty. The initial items in the 
test were simple and employed a high amount of formal and thematic 
prompting. Gradually the complexity of the questions was increased and 
the prompts were withdrawn. The purpose of this procedure was to enhance 
the teaching aspects of the pre and post tests. It was intended that 
with a certain amount of exploration and reasoning most subjects 
would discover the fundamental principles from these tests. In 
addition they could use the tests to guide their learning from the 
programmes by selectively searching out information which would enable 
them to answer parts of the pre test which they had been unable to 
complete. 
The post test at the end of the section consisted of the same 
items as the pre test. When the learner had completed the post test 
it was taken to be checked by the supervisor or the experimenter. 
Learning difficulties were then analysed and remedied. This provided 
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a means of systematically checking progress and preventing major learning 
blocks forming. Progress to the next section of a programme was not 
allowed until a criterion of approximately bO% had been achieved. 
This was occasionally difficult to enforce if, for example, a learner 
was about to terminate the course or if there was a large build up of 
learners having completed a section. 
Experimental Design 
A summary of the design is illustrated in fig. 19. Potential 
subjects were asked to complete the main Mathematics pre test and 
reading test. Based upon a pilot study a score of above 10% was 
found to be essential on the main Mathematics pre test and a score of 
above 35% on the reading test. If scores on these were adequate then 
subjects were randomly allocated to one of two learning groups: 
State anxiety 
questionnaires 
~ 
., 
.. 
MATHS PRE TEST 
I 
READING TEST 
~ ~ 
Prog Text Prog Text + 
(J'.T. ) Pre & Post 
test (PTPP) 
~/ 
MATHS POST TEST 
ATTITUDE QUESTIONNAIRE 
.3 WEEKS 
~ .~ 
MATHS RETENTION TEST 
Figure 19: Outline of the Experimental.Design 
T 
q 
D 
T 
142 
State anxiety 
questionnaires 
rait Anxiety 
uestionnaire 
ivergent Thinking 
est 
PT - Programmed Texts - this group learned from the original 
unaltered version of the programmes. 
PTPP - Programmed Texts and Pre and Post Tests - this group learned 
from the same programmes with the programmed pre and post tests added 
to each of the eight sections. 
Following the learning sessions the Mathematics post test was 
given. Differences in the scores between the first and second 
administration of this test were used to evaluate the effectiveness 
of the programmes. The attitude questionnaire was then given 
followed by a range o'f personality tests. The post test was admin-
istered again 3 weeks following completion of the programmes in order to 
assess retention. 
The instructions stressed the independence of the study from the 
normal function of the E.R.C. and also emPhasised the confidentiality 
of the results. In addition task- as opposed to ego- involvement was 
emphasised in that evaluation of the programmes was given as the primary 
purpose of the study. The reasons for adopting this procedure were 
due to the nature of the E.R.C. milieu which places considerable 
emphasis on individual assessment. Other researchers such as 
Spielberger (1966) have shown that ego-involving instructions can 
heighten task anxiety and consequently it was considered that the use 
of such instructions in the E.R.C. could produce over arousal and 
stress. Such a procedure would have been unethical in the E.R.C. 
situation which was essentially for the benefit of the clients and 
not for eXperimentation. 
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The experimenter or a supervisor was present to oversee the 
experiment at all times. Precautions were taken therefore to reduce 
the effects of experimental bias and in particular the self-fulfilling 
prophecy effect. The effects of experimental bias are well known 
from the work of Elton Mayo (1924) as the Hawthorne effect. However 
more recently it has been found that the pre-conceptions and attitudes 
of a teacher or the experimenter can have profound effects upon the 
learning achievement and general performance of individuals in a learning 
situation. For example, a detailed study by Rosenthal and Jacobson 
(1968) showed that giving spurious predictions of future intellectual 
blooming of pupils to their teachers could influence their subsequent 
achievement to be in accordance with the spurious as opposed to the 
real intelligence scores. The experimenter went on to suggest that 
various subtle forms of interaction between the pupils and the teacher 
such as encouraging smiles, favourable comments, or indications of 
expectancy of higher standards from the particular pupils were 
responsible for such an effect. However the teachers were unaware that 
they were acting differentially towards their students. 
In the light of such findings a deliberate policy was adopted so 
that individual case histories and scores on the intelligence tests 
were not examined until the subjects had finished the experiment. 
Only the reading and mathematics test were· examined but this was 
essential in order to preclude. individuals who might suffer from a 
failure experience on the programmes, for example, embarrassment and 
stress due to inabilities to read or add integers being exposed. 
In this way it was intended that such effects would be reduced if the 
supervisor or experimenter was unaware of individual intelligence 
scores, aptitudes or psychological disabilities. 
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Tests 
1. Learning achievement was assessed by means of differences between 
the pre and post instructional scores on the same 40 item 
mathematics test. This was specifically designed according to 
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the objectives of the E.R.C. course and the content of the programmes. 
2. Intelligence (convergent thinking) was measured by means of the 
Ravens Matrices. This test measures an individuats ability to see 
relations between a series of figures and their overall pattern. The 
advantages of this test were that it reduces the effects of educational 
bias usually found with intelligence tests which employ verbal and 
numerical items. In addition this test is considered to be relatively 
culturally unbiased (Raven, 1960). 
The scores from the Department of Employment's T2 battery were also 
used to assess specific, mathematical, verbal and mechanical aptitudes. 
Both of these are given as part of the normal procedure of E.R.C.'s. 
3. Anxiety was measured by means of the Spie1berger et al. (1970) trait 
and state anxiety questionnaires. The twenty item trait anxiety_ 
questionnaire was administered prior to the experiment. This test 
was designed to assess general anxiety or predisposition to anxiety. 
A short five item state anxiety questionnaire was also used during 
the learning sessions to assess the state of anxiety resulting from 
the learning task and the attendant milieu. The items had the 
highest item remainder correlations with the full state anxiety 
normative sample (Spie1berger, et al. 1970). In addition it has 
been validated in learning situations with measures of systolic blood 
pressure (0'Nei1 et al. 1969). 
4. A short eight item questionnaire was produced and employed to 
assess attitudes towards learning from the programmes. 
5. An estimation of reading and comprehension was obtained using the 
Vernon-Warden reading test. 
Procedure 
The learning sessions were conducted in a classroom setting away 
from the workshops. The sessions were on consecutive afternoons and 
were of 2 hours 40 minutes duration with a twenty minute break in the 
middle. There was no session on Friday so the total learning time per 
week amounted to 9 hours 20 minutes. The learning session commenced 
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with an explanation of the use of the programmes and of the state anxiety 
questionnaire accompanying each of the eight sections of the programme. 
For the PTPP group an explanation was also given of the pre and post 
tests included in each of the eight sections. The subjects were told 
to consult the experimenter and the supervisor when they had finished 
each of the post tests in order that their answers could be checked. 
The experimenter then worked through-the first five frames of the 
programme with the group or individuals. Subjects were assigned to 
the programmes in batches of 4-6 subjects. Consequently individuals 
were at widely different stages in the programmes at anyone time. 
Learning from the programmes was individual and self-paced. Since 
subjects were at widely differing stages of the programmes this meant 
that there was very little interaction or group learning. Subjects. 
were instructed to consult the supervisor or the experimenter in the 
event of any learning difficulties and for the PTPP group upon 
completion of the post tests. A dossier was kept regarding the 
nature of the query. type of remedial teaching given and the time 
taken (see fig. 20). The times taken to complete the programmes 
were measured by keeping a register of the number of absences. time 
taken to attend interviews and so on. This time was subtracted from 
the total time between the start and completion of the programmes for 
each individual. 
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Figure 20: Illustration of the Structure of 
the Programmed Learning Situation. 
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Results 
There was no significant difference between the two experimental 
groups employed on the measures; intelligence {Ravens Matrices), 
trait anxiety, age or pre test scores (see Table 18). This implied 
that the allocation of subjects randomly to either treatment produced 
two samples which were reasonably well matched on the major 
experimental variables. A graphical representation of the scores 
for the two samples showed a slight skew towards the upper ability 
range. However no clear indication of bimodality was detected. 
A comparison of the learning gains was then made in terms of the 
post test score, raw gain, gain ratio, gain ratio per unit time and 
the overall learning times (see Table 19). The achievement of the 
PTPP group was found to be significantly superior in terms of the % 
Gain Ratio {t = 3.2, P (.0.05) and the raw gain (t = 2.47, p< 0.05), However 
the learning time for the PTPP group was considerably longer, due to .the 
additional learning time involved with the programmed pre and post tests. 
The mean level of state anxiety was slightly but non-significantly higher 
for the PT group. 
The subsequent quantitative analysis employed a version of 
McGuigan's (1967) Gain Ratio. The simple % gain ratio was calculated 
for each individual: 
% Gain Ratio = 
(G. R.) 
Post test score - Pre Test score x·lOO 
Score range Pre Test score, 
o 
In 
..... 
! 
TABLE 16: _ Description of the Z experimental samples in terms _ 
of -age, intelligence, trait anxiety and pre test scores. 
Age Ravens Trait Pre Test 
Matrices Anxiety Scores % 
-M 35.78 36.44 26.78 37.7 
PT 
n=18 s. D. 10.2 9.39 9.22 19.6 
M 33.17 37.44 20.5 32.58 
- -
- PTPP 
n=18 S.D. 8.88 7.39 11.69 20.25 
, -
n. s .d. n.s.d. n.s.d. n.s.d. 
\ 
: 
..... 
'" .....
: 
TABLE 17: 
PT 
n=18 
PTPP 
. n=18 
t-tests on the differences between mean learning 
achievements and times for the PT and PTPP groups 
Pre Test Post Test % Raw % Gain 
Score % Score % Gain Ratio 
M 37.7 48.2 10.5 19.8 
5.0. 19.6 18.58 9.05 15.0 
M 32.58 59.65 26;07 35.4 
S .D • 20.25 23.78 17.11 24.2 
n.s.d. n.s.d. t=2.47 t=3.2 
P(O.OS p(O.OS 
Time 
. Taken 
Hours 
10.31 
2.94 
15.3 
6.81 
n.s.d. 
% Gain r 
Ratio/ 
Time 
2.04 
2.8 
2.83 
2.50 
ns.d. 
, 
, 
This was used in preference to raw gain since it provides an 
indication of the proportion of new learning in relation to the 
maximum possible for an individual. This helps to compensate for 
differences in prior knowledge since it reduces attenuation of the 
score range for individuals who score near the maximum possible on 
the pre test. Use of the gain ratio assumes that the learning 
process is more or less linear and that the subsequent learning scores 
constitute at least interval and preferably ratio data. The use of 
programmed instructional materials permits some of these assumptions 
to be made regarding the data since the learning is broken down into 
relatively simple and uniform steps. Consequently each item learned 
should be of a reasonably uniform difficulty. There may be grounds 
for doubting the validity of these assumptions but unfortunately the 
alternative use of non parametric techniques of statistical analysis 
precludes the use of a multi-variate analysis of variance. Such an 
analysis however was considered to be particularly useful for 
illuminating the interactions between the personality factors and 
their relationships to learning achievement. 
The four major variables: intelligence, ,trait anxiety, state 
anxiety and pre.test scores were analysed in relation to the % G.R. 
For the purposes of this analysis the subjects were dichotomised as 
above or below the median on these variables. Sets of t-tests were 
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then carried out to examine the significance of the differences between 
the mean learning achievements for the high/low groups on the two 
versions of the programmes (see Table 1S). As can be seen a significant 
difference was found between the learning achievement of the high and 
,., 
'" ..... 
TABLE 18: t-tests on the mean % G.R.'s for the groups dichot~~ised as high/low on the 
major variables for the PT and PTPP programmes. 
, 
) 
Inte 1ligence Trait Anxiety State Anxiety 
High Low t High Low t High Low t 
PTPP M 48.24 24.91 2.18 27.08 45.53 2.81 32.33 44.54 (with interim SD 13.73 26.09 P(O.OS tests) 19.21 26.29 P(·OS 23.02 25.48 n.s. 
n 8 10 10 8 9 7 
-
PT' M 22.31 13.84 11.5 24.18 1.80 12.59 24.38-(without 
interim SD 19.66 11.32 n.s. 16.08 15.58 P(O.OS 17.14 16.79 n. s. 
-
. 
tests) n 10 8 8 10 7 9 
~ 
.I 
Pre Test Score 
High Low t 
44.94 25.61 1. 75 
20.98 23.8 p(Ci.OS ! 
9 9 
i 
. 
19.86 17.23 
, 
20.3 12.8 n.!; • 
9 9 
'r 
, 
low intelligence groups on the PTPP programmes (t c 2.l8, p(o.05) but 
not the PT programmes. The difference between the two groups was 
considerably less on the PT programmes which were generally,found to 
be more difficult and produced much lower, learning achievements. 
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The performance of the high intelligence groups were superior on both 
programmes. ( 
The differences between the learning achievements of the high and 
low trait anxiety groups was also found to be significant for the PTPP 
group (t=1.8l, p40.05) and for the PT group (t=1.86, p(O.05). The 
result was in the expected direction in that the low trait 'anxiety group 
achieved more in either of the experimental treatments. The differences 
between the mean learning achievements of the high and low state anxiety 
groups was particularly interesting. The low state anxiety group tended 
, to perform better on the PT programmes. However' although the low state 
anxiety group also tended to do better on the PTPP programmes the difference 
was less. (The number of subjects was reduced to 32 for this analysis since 
four subjects did not complete all of the state anxiety questionnaires 
adequately; this may have contributed to the failure of these results to 
reach statistical significance.) 
The prior mathematical knowledge as indicated by the pre test scores 
'was found to be significant but only on the PTPP programmes. Evidence 
of positive transfer of prior abilities was found in that the high pre 
test score group was found to have significantly greater learning 
achievements. The high pre test score group only showed a slight and 
non-significant superi0rity of learning achievement on the PT programmes. 
'. 
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Analysis of Variance 
Analyses' of variance were subsequently carried out 
.' 
to examine the interactions between'the experimental treatments and 
the personality variables. As a result of dichotomising t~e combined 
subjects into high and low group~ unequal cell frequencies resulted. 
Therefore an analysis was employed using treatment means as single ~ 
observations (Edwards, 1960; Winer, 1962). The first set of analyses 
consisted of four 2x2 analyses of variance: 
1. Treatment x Intelligence (fig. 21) 
2. Treatment x Trait Anxiety (fig. 22) 
.3. Treatment x State Anxiety (fig. 23) 
4. Treatment x Pre Test Scores'(fig. 24) 
The first analysis revealed significant effects due to the 
treatments (F=7.37~ p(0.025) and due to intelligence (F=5.45, p<0.025). 
These results showed that the performance of the PTPP group was superior 
, overall and also that the high intelligence group performed significantly 
better on both programmes. \ in figu~e 21 it can be seen that the high 
intelligence group performed particularly better on the PTPP programmes. 
However there was no significant interaction between the treatments and 
'intelligence. The second analysis confirmed the effect due to the 
treatments and also revealed a highly significant effect due to trait 
anxiety (F=5.02, p(0.025). The latter indicated that 'the high trait 
anxiety groupS achieved significantly less under either of the treatments • 
• 
, Such an effect was expected in the E.R.C. setting since it was 
characterised Py assessment and evaluation of personal adequacy. In such 
Fig. 21: 2x2 Treatment x Intelligence Fig. 22: 2x2 Treatment x Trait Anxiety 
% G.R. % G.R. 
40 40 
0 0 
H I.Q. L I.Q. H T.Anx. L T.Anx. 
SourcE~ SS °df MS F P Source SS df MS F P 
A Treatment 342.2 1 342.2 7.37 < 0.025 A Treatment 340.9 1 340.9 7.07 (0.025 
B Int.~lligence 252.~ 1 252.9 5.45 < 0.025 B Trait Anxiety 242.2 1 242.2 5.02 < 0.025 
AxB 55.2 1 55.2 A x B 8.3 1 8.3 : 
Within 1148.5 32 46.42 Within 1543.1 32 4!!.2 
Total 2135.7 3 Total 2134.5 3 
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conditions the trait measure of anxiety is expected to predict the 
corresponding level of state anxiety on the learning task. 
'. 
However the third analysis aga1n confirmed the effect due to the 
treatments but did not show a significant effect d~e to state anxiety. 
The number of subjects was reduced to 32 for this analysis since four 
people did not complete all of the state anxiety questionnaires during 
the learning sessions. This may have increased the within .cells· 
variance to such an extent that the effect due to state anxiety did, 
not reach significance. As can be seen in fig. 23 the low state anxiety 
group had superior learning achievement on both the treatments. How.ever 
the difference between the high and low state anxiety groups was much 
. less on the PTPP programmes than on the PT pro~rammes. This was in 
agreement with the t-tests performed in that a significant difference 
was found between the high and low anxiety groups on the PT .programmes 
but not on the PTPP programmes~ 
Finally the fourth analysis examined the effects of prior 
mathematical knowledge as measured by the pre test in relation to 
learning achievement from the two programmes. No evidence of a 
significant effect due to the pre test scores was found but there was 
an indication of an interaction between the 'pre test scores and the 
treatments. This did not reach statistical significance but indicated 
the effects due to differences in the pre test scores were greater on 
the PTPP than the PT programmes. The high pre test score group obtained 
considerably superior learning gains than the low pre test score group 
on the PTPP programmes • However this difference was slight on the PT 
. . ' 
<Xl 
U'\ 
..... 
Fig. 23: 2x2 Treatment x State Anxiety 
% G.R. 
40 
o 
H S.Anx. L S.Anx. 
Source SS df MS F 
A Treatment 398.3 1 398.3 0.31 
B. State Anxiety 144. 1 144. 
AxB 0.04 1 0.04 
Within 176b.4 22 63.1 
Total 2306.7 3 
Fig. 24: 2x2 Treatment x Pre Test Scores 
% G.R. 
40 
PT 
o 
H Pre T L Pre T 
P Source SS df MS F P 
(0.025 A Treatment 315.3 1 315.3 6.27 < 0.025 
B Pre Test . 62.6 1 62.6 
A x B 110.9 1 110.9· 
Within 1610. 32 50.3 
Total 2098.9 3 
programmes. These results again confirm the t-test performed 
according to which the performance of the high pre test score, group 
'. 
was found to be significantly superior on the PTPP programmes but 
not on the PT programmes. ' 
This was follow~d by a set of 2x2x2 factors analyses of variance. 
Four separate analyses were performed: 
1. Treatments x Intelligence x Trait Anxiety (fig. 25) / 
2. Treatment x Intelligence x State Anxiety (fig. 26) 
3. Treatment x Trait Anxiety x Pre test scores (fig. 27) 
4. Treatment x State Anxiety x Pre test scores 
Analysis 1 revealed significant effects due to the treatments, 
intelligence and, trait anxiety. The high intelligence group performed 
better on thePTPP and the PT programmes but the effect'was more marked 
on the PTPP programmes. Similarly the low trait anxiety group 
performed better on both programmes although the effect was again 
slightly more noticeable on the PTPP programmes (see fig. 25). 
The results of analysis 2 were particularly interesting since 
they explained the lack of an effect due to state anxiety. The effects 
,of the treatments and intelligence were found to be significant but a 
significant effect due to state anxiety was not found. However a 
significant three way interaction was found between the treatments, 
intelligence and state anxiety. This showed that for subjects in the 
PTPP 'group high state anxiety facilitated learning, for the high 
intelligence group and inhibited 'it, for the low intelligence group. 
Fig. 25: 2x2x2 Analysis of variance: Trait Anxiety~ Ravens 
Matrices and Experimental Treatment. 
I 
PTPP PT 
% G.R. % G.R. 
00_ 60 
50_ tl Ravens - 50 
-
40 40 
30 30 
20 20 
10 10 
H Anx L Anx H Anx 
Source SS df MS F Significance 
A Treatment 80:1.8 1 6.:11 p{0.0:15 
B In te 11 igence 505.5 1 8.67 p",O.Ol 
C Trait Anxiety 509.2 1 5.4 p < 0.05 
Ax B 27.1 1 
Ax C 0.7 1 
B x C 9.B 1 
A x B xC 1:11.0 1 121.0 
Within· 2562.0 28 91.52 
",' . 
Total 4018.7 7 
'\ 
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However low anxiety inhibited learning for the high intelligence group 
but facilitated it for the low intelligence group. .. On the PT' 
programmes such an interaction was not found)high state anxiety was 
found to inhibit learning for both the high and low intelligence 
groups ~see fig. 26). 
A similar pattern of results was obtained employing the pre test 
scores instead of intelligence. Analysis 3 revealed a significant 
effect due to 'the treatments, trait anxiety and the pre,test scores. ) 
However a significant interaction between the treatments and the pre 
test scores was found. This showed that the high pre test scores 
group performed better on the PTPP programmes but not on the PT 
progr ammes. An additional 3 way interaction was foun,d indicating 
that high anxiety particularly inhibited learning whereas low anxiety 
facilitated learning for the low pre test group on the PT programmes. 
This effect was not found on the PTPP programmes where high anxiety 
inhibited learning for the high and low pre test score groups and low 
anxiety facilitated learning for both groups {see fig. 27). 
The findings from analysis 4 only showed a significant effect 
due to the treatments and an interaction between the treatments and 
the pre test scores. However the pattern of the results on the PTPP 
programmes again showed that,the effects of high or low state anxiety 
were mediated by another factor in this case, the pre test score. 
Fig'; 26: 2x2x2 Analysis of Variance: State Anxiety, Ravens 
Matrices ~nd Type of Programme 
" 
PTPP PT 
%G.R. % G.R. 
60 60 
Il R 
-50 aVens 50 
-
40 40 
30 30 
162 . 
/ 
{\s 
20 . 20 ~~~e 
\\ L RavenS 
-
10 10 
H State Anx I ,L State Anx H State Anx L St.ate,Anx 
Source SS df MS F Significance 
A Treatment 661. 7 1 7.6 p( 0.05 
B Intelligence 344.0 1 4.59, p(0.025 
C State Anxiety 150.45 1 ns 
Ax B 143.7 ' ' 1 ns 
A x C 15.26 1 ns 
B x C 10.5 1 ns 
A x B x C 427.5 1 4.9 p'0.05 
Within 24 87 
Total. 3 
'Fig. 27: 2x2x2 Analysi~ of Variance:, Treatments, 
Pre Test Scores and ,Trait Anxiety. 
'. 
% G.R. % • R. 
60 
'(. 60 
"\.e'" 
50 ~ 
~'<.e 50 
40 40 
30 30 
20 :l0 
10 ,10 
H T.Anx L T.Anx H T. Anx 
Source SS df . MS F Significance 
A Treatment 812.4 l' 8.6 p(O.Ol 
B Pre Test 253.'0 1 3. ns 
C Trait Anxiety 697.8 1 8.3 P <: 0.01 
A x B 347.4 1 4.1 p<0.05 
A x C 54.3 1 ns 
B x C 73.3 1 ns 
A x B xC 128.4 1 ' ns 
Within :l4311.2 28 87.1 
, Total 41104.8 7 
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,Product Moment Correlations between the Major Variables and 
Related Variables 
" 
Two separate correlation matrices were produced for the PT and 
PTPP group s • The major variables, intelligence, trait anxiety, 
state anxiety and the pre test scores were correlated with learning 
Ib4 
gains. In addition a number of related variables; T2 battery combined 
scores, age and reading ability, were also included in the analysis • 
. PTPP Correlation Matrix (Table 21) 
Significant positive correlations were· found between the gain ratios, 
the gain ratio measure cor·rected for time and the T2 battery combined 
scores (r = 0.87, p<O.Ol,.r = 0.43, p<.O.OS respectively) • A significant 
. negative correlation was found between trait a~xiety and the gain ratio 
(r = -.4b, p~0.05). The correlations between the gain ratio corrected 
for time produced significant correlations with all the major variables 
except trait anxiety. Significant positive correlations were found 
between % G.R./Time and, the Ravens Matrices scores (r = .47, p<O.OS), 
T2 battery scores (r = .70, p<.O.Ol) and the pre test scores (r = .64, 
P(O.OS). A significant 'negative correlation was found between % G.R./ 
Time and state anxiety (r = -.44, p<.O.Ol). 
The non significant correlations produced regarding the major 
variables and learning gains were in the expected direction.· positive 
correlations were found between the % G.R. and the Ravens Matrices 
scores, Pre test scores. Similarly negative correlations were found 
between state anxiety and % G.R. and trait anxiety and % G·.R./Time. 
TABLE 19: PTPP 
1- Gain 
2. Gain/ 
Time 
3. Ravens 
Matrices 
4. T2 
5. Pre 
Test 
6. Trait 
Anxiety 
7. State 
Anxiety 
S. Age 
9. Reading 
Ability 
, ** p<O.Ol 
* p<.,0.05 
---,----
Product mome'nt correlations between the 
major variable, learning gains and " 
related variables. 
Gain Gain Ravens T2 Pre Trait 
Time Matrices Test Anx. 
.87 .28 .43 .34 -.46 
** * * 
.47 .70 .64 -.19 
* ** ** 
.82 .49 .0 
** * 
.63 -.03 
** 
.24 
State Age 
Anx. 
-.26 .12 
-.44 7.01 
* 
-.24 -.5 
* 
-.41 -.26 
-.39 .0 
.15 . -.1 
-.OS 
n " 18 except for the correlations, 
involving state anxiety where n " 16. 
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Reading 
Ability 
.1S 
'.34 
.70 
** 
.61. 
** 
.34 
.16 
.01 
-.15 
A cluster of positive correlations was found between the factors 
which constituted aptitudes positively related to the learning task. 
The correlations between the Ravens Matrices scores;' pre test scores 
and reading ability were all positive and significant (r = 0.82, 
P40.0l, r = 0.49, p~0.05 and r = .70, p(0.05 respectively). Similarly 
significant positive correlations were found between the T2 battery 
scores and the pre test scores (r = 0.63, p<0.05) and reading ability 
(r = 0.61, p('0.05)., The T2 battery employs a measure of educational 
attainment, requiring mathematical and verbal abilities and hence the 
highly significant positive correlations between this score and the' 
above measures was expected. 
The correlations between the anxiety measures and the aptitude 
measures were nOn significant with the exception of a significantly 
negative correlation between state anxiety and the T2 battery scores. 
The correlation between the trait anxiety and the state anxiety 
measures'was positive 'but non significant. This was particuiarly 
interesting since it indicated that the trait anxiety. measure could 
/ 
not be taken to predict the actual state anxiety evoked by the learning 
task and the milieu. 
PT Correlation Matrix (Table 20) 
The correlations'between the major variables and learning 
achievement were generally found to be less significant than with the 
PTPP analysis. A significantly positive correlation was found 
between the T2 battery scores and % G.R./Time (r = .44, p(O.OS). The 
correlations between learning achievement and Ravens Matrices scores, 
pre test scores were positive but non significant. Simi larly the 
166 
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correlations between learning achievement and the anxiety measures 
were negative but not significant. A highly significant correlation 
between the % G.R. and the % G.R./Time scores was again found '(r ':" 0.96, 
p(O.Ol) 
A cluster of positive correlations was again found between the 
T2 battery scores and Ravens Matrices (r = .66, p(0.05), reading 
ability (r = .46, P(O.OS) and a non significant positive correlation 
was found with the pre test score. All of the above measures were 
found to be positively correlated to the two learning achievement 
measures. A number of significantly positive correlations were also 
found between the ages of the subjects in this group and pre test 
scores (r = .62, p(0.05) and reading ability '(r = 0.72, p 0.01). 
The correlations between the' anxiety measures and the major 
variables was generally found to be negative with the exception of 
the trait anxiety measure where positive correlations were found 
, with the Ravens Matrices scores and the T2 battery scores. The 
most important finding was of a significant positive correlation 
,/ ' 
between the state and trait anxiety measures (r = .55, p(0.05). This 
finding suggested that with these programmes the level of state anxiety 
evoked by the learning task and the milieu corresponded quite ,closely 
to the trait anxiety measure., This was not found to be the case with 
the PTPP programmes and hence it is possible that the PT programmes 
constituted a more anxiety provoking'learning situation. 
TABLE 20: PT 
Gain 
Gain/ 
Time 
Ravens 
Matrices 
T2 
Battery 
Pre Test 
Trait, 
Anxiety 
State 
Anxiety 
Age 
Reading 
Ability 
Product moment correlations between the major , 
variables, learning gains and related' variables. , 
• I 
108 
Gain Gain 
Time 
Ravens 
Matrices 
T2 Pre 
Test 
Trait 
Anx • 
State 
Anx. 
Age , Reading 
Ability 
• 96 
** 
.24 .33 .40 -.07 .,..27 -.07 
* 
.26 .44 .41 -.08 -.26 .05 
* * * 
.66 .16 .32 -.32 .03 
** 
.21 .22 -.29 .40 
* 
-.17 -.35 .62 
** 
.55 -.06 
* 
.11 
. 
n = 18 except for, the correlations 
involving state anxiety where'n ~ 16 
' .. 
.22 
I 
' .31 
.17 
.46; 
* 
.49 
* 
.17 
-.32 
.72 
** 
, I 
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Attitudes 
" 
The responses to the questionnaire were analysed in terms of the 
% distribution of responses by the PT and the PT PP groups respectively 
to the eight item multiple choice questionnaire. This analysis is 
summarised graphically in fig. 28., As can be seen the majority of 
the subjects enjoyed using the programmes (question 1). They also 
stated that they preferred this form of learning to normal textbooks 
(question 3) and the majority of subjects answered that they would 
like to use programmes for other subjects in the future (question '7). 
However when asked to choose between a supervisor and programmed 
instruction the responses were fairly evenly distributed (question 8). 
The majority of the subjects also appeared to be satisfied with 
the teaching effectiveness of the programmes (questions 2, 3 and 6). 
However a slightly greater proportion of the PTPP group found the 
programmes easy ,or satisfactory (question 2) and considered the 
programmes to help learning (quest~on 6). 
The majority of subjects in the PTPP group replied that they 
, considered the interim tests after each section to help lea~ning. 
However, the overall attitudes ,of the PTPP group appeared to be slightly, 
less favourable towards the programmes since a smaller proportion of 
subjects in comparison to those on the PT programmes replied that they 
enjoyed using the programmes or that they would choose P.!. in 
preference to normal textbooks. The open ended responses' indicated 
that this contradictory attitude may have resulted from the in'terim 
tests which were found to be useful but somewhat annoying since they 
revealed learning difficulties. Subjects on the PT programmes were not 
-1. Did you enjoy. using these 
programmes? 
-
2. Did you find the' 
programmes tOe be •••. ? 
~ 
3. Given a choIce between 
using programmes like these 
or a normal text book, 
which woul.d you use? 
4. Do you think the tests 
after each section helped 
you to learn? . 
-5. Did you find it helpful 
to be able to consurt 
your superior? 
6. Do you think the pro-
grammes helped you to 
learn? 
, 
-7. Would you like to use 
programmes for other 
subjects in the f~ture? 
-S. Would you have preferred 
to be given this instr-
uction by a supervisor? 
-
m;;;.; J PTPP' group 
r:- u 1 PT group 
". 
. Distrib;'tion of 
, , , , 
• .. . . .,..-. -. - . - ,-"" -- . ~ .. _ .. 
YES -, .. -.. "~~ ......... , "----... ~ -.-.' ...:..--'~. - ." - -- ~~.~ - _. .. r I 
Responses 
. 
" 
.. 
NO , 
. ' 
~ 
,: . NOT SURE , , 
~ ----: --" --... DIFFICULT ,,-'. .-'" - - '"1. 
-- • 
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forced to come to terms with such difficulties and hence some 
subjects worked through the programmes in a rather dreamlike state 
, " 
without actually 1ear,ning anything.' However this was consequently 
considered to be a fairly enjoyable experience. 
The responses to questions 1, 3, b, 7 and 8 were then scored as 
favourable {+1) neutral (0) or unfavourable (-1). The mean attitude 
scores were then calculated for subjects in the groups shown in fig'. 29. 
As can be seen the attitudes of the subjects in the PTPP groups were ,/ 
slightly more unfavourable ,than the PT group. Similarly the attitudes 
of the high trait and state anxiety groups were inferior. However the 
overall attitudes of subjects in the high intelligence group was 
superior as was the attitude of subjects who completed the programmes 
" ' 
in comparison to those who decided to terminate. 
The statistical significance of these attitude scores for the 
various groups was analysed by dichotomising attitudes above the, 
median as high and those below as low. This permitted a range of X2 
to be calculated for the various groups. This revealed significant 
"differences between the attitudes of the high and low trait anxiety 
groups (X2 = 7.44, df = 1, p(O.Ol) and the high and low state anxiety 
groups (X2 = 7.3"df = 1, p(O.Ol). However the differences between 
the PT and PTPP groups did n~reach significance nor did the 
differences between the high and low, intelligence groups. A 
comparison of the total attitudes to the attitudes of the subjects 
who terminated was not carried out because of the small number of 
subjects in the latter group. 
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Retention 
The Mathematics post tes.t wa" given to subjects who had 
" 
participated in experiment approximately three weeks after completion 
of the programmes. A number of subjects were unavailable for this 
analysis due to illness, premature termination of their course and so 
on. The available data is shown in fig. 30. As can be seen the 
results are combined for the PT and PTPP groups since the numbers are 
, small. In addition a number of the subjects had additional Maths 
revision as part of their E.R.C. course following the programmed ,,i 
learning sessions. 
There was no evidence of a loss of this information over the three 
weeks retention period. The possibility that retention waS facilitated 
by spontaneous learning due to the E.R.C. milieu in general was 
considered. Indirect evidence regarding such an effect was available 
from the data of subjects in the experiment who did not complet,e all 
the eight sections of the programmes. These individuals attempted all 
parts of the final post test and hence it was possible to examine if 
they had made any improvement on the sections which they had not covered 
in their programmed instruction. No evidence of such an effect was 
found, only 'very slight improvement or deterioration was found :between 
the pre and post test answers, to these sections. 
( 
Figure 30: 'Retention as measured on the Maths 
test 3 weeks following completion of 
the programmes. 
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Discussion 
Trait Anxiety 
The initial hypothesis 1 was confirmed regarding trait anxiety. 
The learning achievement of the high anxiety group was found to be 
significantly inferior on both the PTPP (t=1.81, p<0.05) and the PT 
(t=1.76, p(0.05) programmes. This was expected since the E.R.C. 
milieu was characterised by individual assessment and evaluation. 
Spielberger (1970) has found that in such situations the trait anxiety 
. .' 
measure adequately ·predicts the actual level of anxl.ety produced on the· I 
learning task. The 2x2 factors analysis of variance confirmed this 
result and the subsequent 2x2x2 analysis showed that high trait anxiety 
was particularly debilitating for the low as opposed to high intelligence 
group on the PTPP programmes. 
The product moment correlations however revealed a significantly 
negative correlation between learning achievement and .trait 
anxiety ·only on the PTPP programmes (r=-.46, ptO.05). The correlation 
on the PT programmes was only marginally negative. It is possible 
that the correlation was less negative on the PT programmes because there 
was a generally positive correlation between the trait anxiety measure 
and the intelligence and T2 battery measures which in turn had a 
.positive correlation with learning achievement. 
Intelligence (Convergent Thinking) 
This .was found ·to be significantly related to learning achievement 
from both versions of the pro"grammes. The high intelligence group 
were found· to perform significantly better on the PTPP programmes 
I 
(t=2.18, P(O.OS) and noticeably though not significantly better 
on the PT programmes. As can be seen the effect was more 
significant on the moderately difficult PTPP as opposed to PT 
I 
programmes. This effect was replicated on the 2x2 analysis of 
variance. Similarly positive correlations were obtained between 
learning achievement on both programmes. However the only 
significant correlation was between intelligence and the % Gain Ratio 
corrected for time on the PTPP programmes. 
Overall these results can be taken to confirm hypothesis 2. 
The Ravens Matrices test is considered to be culturally and 
educationally unbiased but as can be seen from the correlations 
reported in tables 19 and 20 thi~ was not true 'with the subjects 
employed in this study. In the PTPP group significantly positive 
correlations were found between the Ravens Matrices scores and the 
pre test mathematics score (r=.49, P(O.OS), T2 battery (r=.82, p<O.Ol) 
and reading ability (r=. 7, piO.Ol) .• Similarly on the PT programmes 
positive correlations were found between the above variables and 
intelligence, although a significant correlation was only found with 
the T2 battery (r=.66, p(O.OS). Since all of these factors also 
correlated positively with learning achievement it is plausible that 
the effect of the Ravens Matrices scores on learning achievement was 
mediated by educational factors. 
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However this does not completely explain the effects' of intelligence 
on learning achievement. The ty~e of reasoning ability measured by 
the Ravens Matrices appears to be involved in learning from programmed 
instruction of this type. In addition since this effect was greater 
,. 
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on the PTPP programmes it is suggested that such abilities have a 
greater effect when the opportunity to learn is greater, The .PTPP . 
programmes were seen to contain more information which individuals , 
could employ to learn. However since this was not completely simple 
or trivial, reasoning abilities were significantly involved in this 
process. 
State Anxietv 
High state anxiety was related to inferior learning achievement ./ 
on both of the programmes but more noticeably on the PT programmes. 
The analyses of variance confirmed this finding and negative 
correlations were fou~d between learning achievement and state anxiety 
. on both programmes. The general direction of this result was expected 
since the state anxiety evoked by the task was expected to be positively 
correlated to the trait anxiety measure. Such a positive correlation 
between the trait and state anxiety measures was found on both programmes 
but this only reached significance.on the difficult PT as opposed to 
moderate PTPP programmes. 
This effect was explained by the findings of the 2x2x2 analysis 
of variance. This revealed an interaction between the treatments, 
state anxiety and intelligence. On the PTPP programmes high state 
anxiety was found to facilitate· learning for the high intelligence 
group and inhibit it for the 19W 'intelligence group. 
'.' 
Similarly low 
state anxiety was found to facilitate learning for the low intelligence 
group and inhibited it for the hiih intelligence group. Alternatively; 
on the PT programmes high anxiet'y was found' to inhibit learning and low 
.. 
" 
anxiety facilitated learning irrespective of the level of 
intelligence. '. 
The above interaction was seen to support hypothesis 3 and 
to be consistent with an extension of Drive Theory. The· PT 
programmes were seen to be difficult for both the high and the low 
intelligence groups. This is supported by the fact that general 
learning achievement was low on these programmes and the relationship 
between achievement and intelligence was consequently lower.' On the ./ 
other hand the PTPP programmes were significantly more effective and 
the relationship between learning achievement and intelligence was 
greater. Therefore learning from this programme constituted an easy 
task for the high intelligence group and a difficult one for the low 
intelligence group. As a result high state anxiety facilitated learning 
for the high intelligence group and inhibitied it for the low 
intelligence group • 
. The Effects of Interim Pre and Post, Tests on Learning .Achievement 
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The learning achievement of the PTPP group was found to be significantly· 
superior to the PT group in terms of raw gain (t=2.45, p(O.05) and the 
% gain ratio (t=3.2, p(O.05). These findings are seen as supporting 
hypothesis 4'. However, the learning times for the PTPP programmes were 
considerably longer. From the' open ended responses to the questionnaire 
and the dossier it was apparent that the superior learning achievement 
was directly due to·the additional information, revision, practice 
feedback that the interim pre 'and ~ost tests provided., The tests 
and 
also 
initiated contact with the supervisor or teacher who used them to diagnose 
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learning difficulties and to prescribe appropriate teaching action. 
Progress'was not allowed until learning of the previous section was 
" 
, adequate. This procedure has been found by other workers to be 
particularly effective, for. example, Pask and Scott (1972). 
The above findings were also in direct agreement with a study 
reported by Hartley et al. (1970) where it was commented that there is a 
'surprising scarcity of studies examining the effects of interim testing. 
They also reported that interim tests can improve the effectiveness of ;/ 
a programme particularly a less effective one~ but consequently learning 
time is increased. The present study also drew attention to the role 
of a supervisor or teacher in employing these tests to guide the teaching 
situation. This revealed that such a person was vi·tal in the programmed 
system in providing highly flexible remedial teaching and managing the 
learning process. 
Pre Test Scores on the Mathematics ,Test 
The high pre test scores groups were found to achieve more from 
both programmes but the effect was only significant on the PTPP 
programmes (t=1.75, p{0.05). Positive correlations were also found 
between the pre test scores and the learning achievement on both of 
the programmes. The % Gain Ratio measure was employed partly to control. 
for individual differences in prior ability as measured by the.pre test, 
but clearly the relationship of these scores to subsequent learning 
achievement was considerable. 
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Gagne (1970) has stated that learning is achieved via a 
hierarchy of related sub skills and that the presence of these,sub 
skills in the learner:s repetoire prior to learning can determine 
the amount learned. This occurs due to the process of positive 
transfer from lower to higher sub skills in the hierarchy. Such an 
effect appeared to be operating with regard to learning from these 
programmes but particularly on the PTPP programmes. 
The major findings are summarised and related to the initial hypotheses 
below: 
Summary 
Hypothesis 1 
Trait Anxiety 
Hypothesis 2 
Intelligence 
(Convergent 
Thinking) 
Hypothesis 3 
State Anxiety 
High trait anxiety was found to be related to 
inferior performance on both programmes. A positive 
correlation was found between state and trait 
anxiety but this was only significant for the PT 
programme group. 
Intelligence (convergent thinking) was found to be 
positively related to performance on both programmes 
but only significantly on the PTPP programmes. 
High state anxiety was found to be related to 
inferior achievement on both programmes although the 
effect was not significant. However a significant 
interaction was found between state anxiety, 
intelligence and the type of programme. 
"'--< ' 
lSl 
Hypothesis 4 The addition of programmed pre and post tests 
Additional pre significantly improved the effectiveness of 
'. 
and post tests the programmes. 
Hypothesis 5 Relevant prior abilities in Mathematics were 
Pre Test Scores positively related to performance on both 
programmes but only significantly on the PTPP 
programmes. 
.' 
The learning milieu was seen to be equally stressful for both groups 
but a significantly positive correlation between trait and state anxiety 
was only found for the PT group. Examiniation of the state anxiety 
questionnaires indicated that the level of anxiety fluctuated during the 
course of the sessions and in particular a decrease was noted on the 
middle programmes. However the mean level of state anxiety was slightly 
greater for the PT group and this suggested that learning from these 
programmes may have been more stressful. 
This is possible since the PT programmes were more difficult and 
generated more negative feedback. In addition feedback was more positive 
for subjects·of high intelligence, particularly on the PTPP programmes. 
However the effects of this did not simply produce corresponding states 
of anxiety. Instead the effect was seen to be mediated by the particular 
achievement expectations of the individual. . These suggestions and the 
findings from this and the previous chapters are summarised and discussed 
in the final chapter • 
• 
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Chapter 6 
" 
DISCUSSION AND CONCLUSIONS 
. ' 
Overview 
This chapter draws together the variety of evidence which has been 
presented; In retrospect it is obvious to the author that the initial 
hyp~the~es, formed in the 'early stages of the study, were modified in 
order to adapt them to new evidence and explanations. as these were 
uncovered in the research and literature. The work'carried out was 
essentially of an applied nature, for example, the studies described in 
,chapters 2, 3 and 5 were commissioned 1n response to real situations 
involving training and learning problems in two different' institutions. 
Nevertheless the combination of these and the laboratory based study 
reported in chapter 4 has led to a theoretical standpoint likely to be 
of value in both applied and experimental situations. In chapter 3 
the fusion of pragmatic and theoretical approaches was attempted in the 
wider context of training and'rehabilitation in which programmed 
instruction was viewed as one of a number of possible teaching strategies • 
. Emphasis was placed throughout the thesis on the need to consider and 
analyse teaching strategies in relation to the general background of 
learning theory. This is seen to be i,n line with a new wave of activity 
in the area of programmed,instruction which is necessary to improve its 
theoretical basis (Hawkridge, 1976). 
The theme throughout the thesis has. been the exploration of the 
differences between. individuals in learning achievement from various 
strategies of instruction. In chapter 1 the wide variety of factors 
which have been employed to explain such differences was considered. A 
review and analysis was carried out of the literature concerned with 
individual differences in learning studies generally. Emphasis WaS 
given,to studies concerned with applied learning techniques such as 
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programmed instruction and discovery learning. It was found that the 
variety of factors which had been employed could be b!oadly considered 
as relating either to. cognitive abilities or to personality variables. 
The former were generally referred to in the literature as intelligence 
and creativity scores. The latter were seen to be represented by factors 
such as: anxiety, introversion, achievement need, neuroticism and social 
need. 
The types of learning tasks employed were considered on a continuum' 
/' 
'ranging from extreme reception teaching strategies to extreme discovery. 
The studies reviewed indicated a positive relation between learning 
achievement from the" former type of task, intelligence, intro~ersion and 
I 
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anxiety, which was considered to be of a number Of measures, indicating arousal. 
However the variables creativity, low anxiety and extraversion were seen 
to be related to learning from discovery type tasks. A consideration 
of the different abilities required by these two types of learning tasks 
suggested that it was more approp):,iate to consider intelligence tests as" 
, . 
measuring intellectual abilities relating to convergent thinking and 
memory ability (Guilford, (1959). Similarly creativity tests were seen 
to measure abilities described by Guilford (1959) and others as divergent 
thinking ability. In agreement with Gagne's (1970) theory, specific' 
abilities measured by these tests were seen to be more appropriate in 
explaining their relationships to learning achievement. (For this 
reason intelligence test scores were frequently referred to in the thesis 
, 
as convergent thinking scores.) 
'. 
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Nevertheless there was considerable ambiguity ,among the findings 
regarding the effects of the intellectual and the personality factors. 
" 
In particular the effects of anxiety and convergent thinking were found 
to be related to the specific task'land the learning milieu. 
A number of studies showed that task difficulty and the subjective 
experience of anxiety on the actual learning task were of considerable 
importance. Hence the research suggested that a two stage measure of 
anxiety,including trait ~nxiety (general predisposition to anxiety) and,' 
'state or task anxiety (actual level of anxiety on the task), would be of 
considerable importance. It was also found to be necessary to consider 
/' 
the effects of these factors in terms of their interactions. This 
approach allowed an interpretation of the findin~s to be made in terms 
of arousal theory, such that high anxiety could be seen to f'ac~litate 
,or inhibit learni~g dependent, upon whether the learner found the task 
easy or difficult., ,The predictive value of convergent and divergent 
thinking tests was consequently seen to be related to the extent to 
which they indicaJ:ed the degree of learning difficulty. 
It was considered, that the majority of the research studies, 
particularly in the field of 'programmed instruction, could be criticised 
for a failure to examine the subjective aspects of the learning tasks, 
used in this way. Even in cases where, for example, difficulty was 
considered, there was a tendency for experimenters either to assume 
that this was equal for all subjects in a particular group or to ignore 
the problem of subjective difficulty. In addition there was felt to be a 
need to examine different teaching strategies particularly in terms of 
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subjective difficulty and levels of anxiety produced. Further to this, 
it was felt that such an analysis needed to be relat~~ to individual 
differences in convergent thinking, divergent thinking and anxiety 
to give a clearer explanation of individual differences in learning 
achievement. 
Design of a Computer Assisted Instructional System 
The conclusions drawn from the literature were supported by the 
experiences from a field ,study described in chapter 2 concerned with " 
'the develo'pment of a self instructional system for a heterogeneous 
adult population. Th~ aim of this projJct was to design and 
produce an effective teaching system for employees at the Natiohal 
Physical Laboratory. Reference to the literatur,e indicated that a short 
step programmed instructional approach was not suitable for le~rners 
of higher educational backgroudd. The main reasons given were that 
they found such an, approach boring and unchallenging. The subsequent 
system developed therefore employed moderat,ely large steps but this was 
t'''-
found to result in wide inter-individual differences in learning 
achievement. A brief examination of these differences suggested that 
they'were related to intelligence and to a number of personality factors. 
\ 
I 
This study also'indicated that there was a considerable ne'ed to examine 
the types of learning involved 'in learning tasks as a prerequisite, for 
designing an apprqpriate teaching system. The subsequent design then 
should be based on information regarding the most suitable teaching 
strategy available. It was also apparent that there was a considerable 
, 
lB7 
need to select the suitability of this teaching strategy on the basis 
of evidence regarding its relationship to individual differences. 
For example, it was found that a teaching strategy employing relatively 
large cognitive steps was more suitable for adults of high intelligence. 
However a considerable part of the information may have been more 
efficiently taught by a variety of strategies such as algorithms and 
rote learning aided by mnemonics. It was felt that there was 
considerable information available regarding the most appropriate strategies 
for particular types of learning and similarly for the suitability of 
different teaching strategies in relation to individual differences • 
./ The work described in chapter 3 was an attempt to collate ~nformation 
described in chapter 2 and to propose a systematic technique ·for combining 
the two types of·information into a training prescription. A real need 
for such a procedure arose from, the work.undertaken in the context of , 
industrial rehabilitation carried out in the Department'of Employment's. 
centres. The training requirements in these centres was found to consist 
of a wide variety of learning .tasks. C In addition the population was ' 
widely varying in t.erms of age, educational background, intellectual 
abilities and personality characteristics. 
. " 
The implication of this was 
that· there existed a considerable need to match the learning strategy 
to the particular ~haracteristics of the'individual.' There was a further 
need for such a procedure since .assessment constituted an integral part 
of the function of the centres. However it was considered that such 
/ 
assessment could be prejudiced by the use of a particular teaching 
strategy which was not the most suitable for the individual concerned. 
A range of taxonomies was examined in order to find one which was 
adequate to encompass the types of learning activity predominantly under-
taken in the centres. Information was then collated regarding suitable 
teaching strategies for each of the types of learning included in 
,the taxonomy,and this was combined with evidence relat:Lng different 
" 
teaching strategies to individual differences. In the process of 
collating such evidence it became apparent that there was considerable 
ambiguity across the findings. This was particularly true of the 
teaching techniques used for the higher types of learning such as 
concepts and principles, in that the types of strategies employed were not 
made clear'and no clear attempt had been made to employ such a taxonomy. 
'Instructional Strategy Templates 
The outcome of this work was a proposed technique for use in the 
Department of Employment's centres and elsewhere whereby a leanning 
task is initially analysed in terms of the 'types of learning' involved. 
Suitable types of teaching strategy are then considered in the light of 
the needs and abilities of the/individual learner or groups of learners, 
This process was exemplified by a number of templates, which illustrated 
l 
the types of training prescriptions which could be made for individuals 
/' 
who could be classified as highly anxious, of low intelligence or older 
learners. These categories were 'chosen because th~y were particularly 
relevant in the rehabilitation context. 
Re~eption and Discovery Teaching Strategies 
The evidence collected in relation to anxiety and intelligence was 
found to have a number of ambiguities, particularly ;in relation to the 
, 
more complex types of learning techniques such as programmed instruction. 
The work described in chapter 4 was an attempt to examine in detail a 
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discovery as oppose? to a reception teaching strategy. The'se were chosen 
because they were seen as representing the two extremes of teaching 
strategies in terms of structure 'and guidance. The objectives of the 
study were to examine in detail the effects of the factors: convergent 
thinking, divergent thinking and anxiety in relation to l~arning 
achievement from the two teaching strategies. Particular importance 
was also attached to the examination of the interactions between these 
factors. 
The results of the study showed that convergent thinking and the 
anxiety factors were highly significant in relationship to learning from 
'the two strategies. However there were highly signficant differences in 
the effects of these factors on the two strategies. Convergent thinking 
was highly significantly related to learning achievement from Uhe 
discovery teaching strategy but not from the rec~ption'teaching strategy. 
The discovery teaching strategy was seen to involve a considerable amount 
, . 
of inductive problem solving and learning. Contrary to the indications 
in the literature such abilities were found to' correlate quite positively 
\ 
with the types of deductive problem solving abilities typically assessed', 
by convergent thinking tests ,(1:orrance, 1974; 'Getzel and Jackson, 1962). 
A closer analys~s of the teaching strategies revealed that in fact 
several types of cognitive ability, which are also assessed by convergent 
thinking tests,were necessary. Th~se included: ability to hold 
information in a short term memory, manipulation of this information 
while in storage, evaluation of the hypotheses fou~d inductively, and the 
, 'I 
ability to operate at speed. 
, ' 
These abilities are seen to be a pre-
requisite of teaching strategies generally although the emphasis upon 
them may vary. Similarly in this study the emphasis on th';se abilities 
seemed quite small for the reception teaching strategy,which employed 
short frames and considerable repetition. This format consequently 
placed very little emphasis on'memory or deductive and inductive reasoning 
abilities. 
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This finding indicated that the two strategies made considerably 
different intellectual demands on the learners and that for the type 
'. 
of learning task used,discovery was a more difficult task. This was 
also supported by the fact that the discovery teaching strategy involved 
a considerably longer learning time. Such an explanation also helped 
to explain the highly significant effects which were found to result 
from the anxiety measures. The effects of anxiety were found to be 
'significantly negatively related to performance on the discovery as opposed 
to the reception teaching strategy. The study indicated tqe importance 
'of assessing the subjective experience of anxiety on the,learning task in 
that the state anxiety measure was found to be significantly related to 
achievement but the trait and pre task anxiety measures were not found 
to be significant. The findings therefore suggested that the discovery 
teaching strategy in itself constituted a more anxiety provoking learning 
situation for the learners., i 
\ 
Interactions between Anxiety, Intelligence and the Teaching Strategies 
The most revea1i~g finding was an interaction between state anxiety, 
, intelligence and the teaching strategy. This showed that on the discovery 
teaching strategy high state anxiety inhibited learning for the low 
convergent thinking group, whereas it slightly facilitated learning 
for the high convergent thinking group. However such an interaction 
was specific to the di'scovery teaching strategy and was not found on 
I ' 
the reception teaching strategy. I This finding was seen to be consistent 
with Drive Theory when the relationship between convergent thinking and 
, learning achievement was used for an assessment of the sUbjective task 
difficulty,. The'discovery teaching situation was found to be a, 
moderately difficult task for the high convergent thinking group and 
'a difficult task for the low divergent thinking group. The effect 
" 
of high anxiety was therefore predictable from Drive Theory. Since 
all subjects found the reception task moderately difficult or easy 
such an interaction with convergent thinking was not found. However 
the effect of high state anxiety was generally to facilitate learning 
on this strategy. 
Learning from Programmed Instruction 
The study reported in chapter 5 consisted of an exploration of the 
, 
variables convergent thinking, state and trait anxiety~ and a range of 
related variables including prior knowledge, age, reading ability and 
general educational attainment. 'These variables were examined in 
relation to learning achievement from programmed instructional materials. 
The objective was to discover whether the type of laborato~y based 
findings discussed in chapter 4 were also relevant in a 'real life' 
situation', consisting of several, of the Department of Employment's Employment 
Rehabilitation Centres. The above variables 'and in particular anxiety 
and convergent thinking were exceptionally relevant to learning achievement 
in the E. R. C. milieu since this was cha:racterised bY,'personal assessment and 
was therefore Seen to be stressful. 
The programmed instructional materials constituted a realistic 
learning task which involved approximately fifteen hours of study 
J 
distributed over a two week periOd'. Two versions of a programmed 
text on elementary mathematics were employed. One of these was a linear' 
programme which had been produced without pre and post tests, the second 
programme had special programmed pre and post tests added. Based on a 
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. pilot study the former was found to be of high and the latter of 
moderate learning difficulty. 
Subjective Aspects of the Learning Task and Milieu 
Particular emphasis was placed upon the examination of the subjective 
impact of the learning task and the milieu in relation to learning 
achievement from the two programmes •. The results indicated that such 
an approach was valuable. The high convergent thinking groups were 
found to achieve more from both programmes but in particular from the 
moderate as opposed to the difficult programme. Trait anxiety was found to 
be negatively related to learning and its effect was similarly significant 
for the high and low trait anxiety groups learning from either of the 
programm.es. However a significant negative correlation between learning 
and trait anxiety Was only found on the moderately difficult programme. 
The importance of considering the experiental . aspects of the 
learning-task was illustrated by the findings relating to anxiety state 
resulting from the learning task. The performance of the high state 
anxiety group was found to be significantly inferior on the difficult 
, . 
programme but no such difference was found on the moderate programme. 
However there was an indication of an interaction between convergent 
thinking, state anxiety and programme difficulty. This showed that 
high state anxiety was related to superior and inferior learning achievement 
, 
respectively for the high and low convergent thinking groups on the 
moderately difficult programme. On the difficult programme high 
state anxiety was' associated with inferior performance for both groups. 
" 
The findings were seen to be c'onsistent with a Drive Theory 
explanation of learning. The difficult progranune was .,found to be 
'difficult as indicated by learning gains and times, for the high as 
well as the low convergent thinking groups: consequently high state 
anxiety was generally found to inhibit learning. On the other hand 
the moderate programme was found to teach significantly more effectively, 
and the relationship between learning achievement and convergent 
thinking was greater. Learning from this programme apparently 
constituted an easy as opposed to difficult task for the high and low ,/ 
convergent thinking groups respectively. Consequently high state 
anxiety facilitated learning for the high convergent thinking group 
and inhibited it for the low convergent thinking group. 
The study indicated the value of examining the subjective aspects 
of the learning task. It also indicated the need for a greater under-
standing of the relationship between the learning milieu, state anxiety 
and the subjective learning difficulty of the task. For example, since 
th~ learning milaeu in the E.R.C.'s·tended to be personally threatening, 
the level of state anxiety was expected to reflect closely the level of 
-
trait anxiety. This was only true on the difficult programme and not 
u 
clearly the case on the moderately difficult task. Possibly the learners 
on this task may have made more widely varying assessments of their own 
learning' performance,which in turn affected their resultant level of 
state atlxiety~ 
. , 
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The relationship between the subjective experience of difficulty 
(which may have been based on a form of self evaluation as well as the 
" 
'relevant prerequisite abilities) and the state anxiety produced was not 
completely clear. This area is in considerable need of exploration. 
For example, in a study by Morris et al. (1970) it was concluded that 
,on a very difficult programme trait anxiety was found to have no effect 
because "the learner tends not to find it ego threatening if he encounters 
material so difficult that he considers it to be beyond his achievement-
expectation le~el". 
Subj ective experiences of difficulty on learning tasks 
The findings sug'gest that it is particularly valuable to examine 
different learni~g tasks and strategies of instruction in terms of the 
subjective level of difficulty for a given individual learner. Scores 
on measures of cognitive abilities are particularly valuable in ,this 
context if they can be shown to be related to the types of abilities 
required on the learning task. "For' example; the results reported 
in chapter 4 indicated that the types of abilities measured by the 
particular convergent thinking test used were more positively related 
to learning achievement from, a discovery oriented teaching strategy 
than a reception one. However the expected relationship between 
divergent thinking abilities and learning achievement was only marginally 
positive and negative on the discovery and reception teaching strategies. 
The 'above procedure for determining the subjective difficulty of a, 
task for the particular learner is not completely satisfactory since the 
assessment is predominantly after the event. An alternative procedure is, 
. 
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, to determine empirically the difficulty of the teaching tasks. This 
was the approach in the study reported in chapter 5 where the difficulty 
was partly determined in terms of a pilot study. Again the effects of 
convergent thinking may be eXplained in terms of the influence this 
factor had upon learning difficulty.' Convergent thinking was found 
to be positively related to learning achievement from both programmes 
but predominantly from the moderately difficult as opposed to the difficult 
one. This finding was in agreement with studies which suggest an 
" , 
attenuation of the effects' due to individual factors if the lea~ning task 
is extremely easy or difficult. 
It is suggested that it may be valuable to consider the specific 
types of abilities indicated by the different types of tests and to relate 
these to the requirements of the learning task. ,I Gagne (1970) has 
similarly indicated that it is valuable to consider the learning'task 
in terms of a hierarchy of subskills and that learning achievement is 
chiefly related to the'prior abilities with these skills. This sort of 
approach may also be viable using the intellectual abilities measured 
by convergent and divergent thinking tests. Guilford's (1959) structures 
of the intellect provides a model,whereby such tests may be analysed. 
For example, the types of operations involved m~y be considered in terms 
of , evaluation, convergent thinking, divergent thinking, memory and 
cognition. The term convergent thinking has been used in this thesis to 
, 
refer to tests of intelligence,since it was considered that these tests 
predominantly measured convergen~ thinking abilities. However some 
tests in addition 'to convergent thinking also assess memory. cognition 
and evaluat,ive abilities, though to a lesser extent. It is suggested 
, 
',-
that various intellectual ability tests assess these different abilities 
to a greater or lesser extent and this determines thei,!, relevance to 
the learning task. For example, on the discovery teaching strategy 
described in chapter 4 there ,was considerable emphasis on figural memory 
abilities and on deductive reasoning abilities (convergent production 
of figural implications in Guilford's terminology). The test of 
'intelligence' employed placed considerable emphasis on memory abilities 
and deductive abilities with figural materials. The divergent thinking 
" 
test used, however, did not measure such abilities. 
Unfortunately the taxonomy proposed by Guilford contains 120 
possible factors, and it has been criticis'ed in terms of 'the validity 
of many of these,(Ausubel, 1968). It may be unrewarding therefore to 
apply a complete analysis of the learning task' and the tests used in 
these terms. Nevertheless it may be valuable to analyse the learning' 
task initially into the types of learning involved as described in 
chapter 3. This should then be followed by an analysis of the types 
of intellectual abilities involved in the learning. The relation 
between these and the abilities assessed by the intellectual tests may 
give a clearer indication of their' predictive value. ' 
Sub.iective experience of anxiety on learning tasks 
The above'procedure is emphasised because it ,builds up the picture 
regarding the learner's subjective experience of' the learning task and 
also bec~use it may be one' of the variables contributing to the level of 
state anxiety 'produced. The results of the studies reported in chapters 
4 and 5 indicated that the state anxiety measure was more relevant to 
..' 
, 
, 
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performance en the learning task than the trait anxiety measure. It 
was feund hewever that the trait anxiety measure, ~elating to. an 
individual's general predispesitien to. anxiety, did net invariablY predict 
the level ef state anxiety en the learning task. The state anxiety measure 
was particularly relevant because it indicated that a high level ef 
anxiety did net necessarily have an inhibitery effect upen the learning 
task but that its effect was interactive with the cenvergent thinking 
s·ceres which in turn indicated learning difficulty. 
The nature ef this interactien is net cempletely clear frem the 
studies carried eut. It appeared that the subjective experience ef. 
learning difficulty may have had a feedback effect upen the state 
anxiety induced. Fer example, the discevery lear~ing task eveked a 
level ef state anxiety which was pesitively related to. the level ef 
trait anxiety, whereas a lesser relatienship was feund en the easier 
receptien strategy. Similarly the cerrelatien between state and trait 
anxiety was significantly pesitive en the difficult pregramme but net 
en the mederately difficult ene. It is pessible that en a difficult 
, 
,,,,' 
learning task the level ef state anxiety induced is clesely related to. ~ 
the trait anxiety measures. In additien this is mere likely in a 
stressful learning situatien invelving individual assessment and hence 
ego. invelvement. This was particularly true ef the E.R.C. envirenment 
in which the pregrammed instructienal study was ce,nducted. 
It is pessible that en a moderately difficult learning· task,· by 
• 
definitien, mest ef the learners will learn mere effectively. They 
may therefere ebtain mere pesitive feedback regarding their learning 
perfermance. Learners who. are finding the. task 'easy' will therefere 
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receive largely positive feedback which may be expected to reduce 
anxiety. There was some indication of thi~ since the correlation 
" 
between state anxiety and convergent thinking was negative on the 
moderately difficult programme and with the discovery teaching strategy 
whereas it was virtually zero on the other tasks. 'This suggests that 
the feedback for the'learners was more widely varying on the moderately 
difficult learning tasks only. If the task was too difficult or too 
easy" the feedback was uniformly favourable or unfavourable for all the 
subjects on the respective tasks. ",.' 
Such an explanation implies that the learners made quite critical 
evaluations of their own learning performance and that this may have been, 
mediated by differences in their achievement-expec~ations. This 
is plausible since not all of the high convergent thinkers on the 
moderately difficult tasks showed low state anxiety. For some the 
positive feedback apparently reduced anxiety, whereas for others it either did 
not alter it or it may have increased it. Apparently for ,the subjects 
who were high convergent thinkers and consequently found the task easier 
the differential effect of the positive feedback could produce a high or 
low anxiety state. ,These states were then related to higher or lower 
learning achievement respectively. It is possible that this effect is 
an indication of a related factor such as achievement motivation. A 
number of studies have examined the ego involvement of learners in terms 
of goal setting and achievement expe'ctation (Kulik, 1970). This approach 
appears ~o be a promising direction in which to conduct further research 
to examine the nature of the effects of anxiety upon learning 
achievement. 
" 
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Further research is also needed to explain the way in which 
anxiety exerts its influence upon learning achievement. For exampl~. 
'it has been suggested b~ Hockey (1970) that high anxiety produces 
a tunnelling of attention and hence relevant information is missed by 
the 'learner. since the amount of information processing is likely to 
,be greater for a learner who is finding the task difficult or unfamiliar 
such an attenuation of attention could well be harmful. Clearly such 
an effect inhibits problem solving, and the cumulative effect on 
relatively longer learning tasks may therefore also be inhibitory. 
There is in'fact a need for clearer explanations of'the effects of 
anxiety on the cognitive functions generally. 
. , 
.I 
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CONCLUSIONS 
The results of the work carried out supported the findings from 
previous studies in that personality factors were found to be 
significantly related to learning achievement. The personality 
factor anxiety was found to be particularly important,and its effect 
was found to interact with measures relating to intellectual abilities. 
Of these, convergent thinking was found to be particularly important. 
It was found that convergent thinking was generally related positively 
to learning achievement on the tasks used. Alternatively trait anxiety 
i 
was found to be 'negatively related to learning achievement. 
The effect of these factors was found to depend upon the teaching 
strategy used and the·difficulty of the learning task. Convergent 
thinking and anxiety were found to be significantly positively and 
negatively related to performance on the discovery teaching strategy 
but no significant effects were found on the reception teaching strategy. 
In the studies using the programmed instructional materials, trait anxiety , 
was found to be negatively related to learning achievement on both the 
. difficult and the moderate programmes. Convergent thinking however··was 
not clearly related to learning achievement on the difficult. programmes. 
It was found to be essential to examine these factors in terms of 
, 
the subjective experience of anxiety and learning difficulty encountered 
, 
by the learners as, a result of the learning task and the general learning 
milieu. For this purpose a two stage model of anxiety (chapter 1) was 
necessary to indicate the actual anxiety level (state anxiety)'produced 
by the learning 'task as well as the typical measure of ~eneral predisposition 
~--_.---- ------------
to anxiety (trait anxiety). An analysis of the state of anxiety 
produced on the learning task was found to give a clearer explanation 
" 
than that using trait anxiety measures. Use of this measure revealed 
, 
an interaction with convergent thinking such that high state anxiety 
was found to facilitate learning for the high convergent thinking 
subjects and inhibit it for the low convergent thinking subjects. 
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In both the experimental studies the effects of subjective learning 
difficult were found to be crucial. On an easy task high state anxiety 
had little effect, whereas on a difficult task it generally inhibited 
learning. However on a moderately difficult task the effect of state 
anxiety was found to interact with convergent thinking. Learning tasks 
which are extremely difficult or easy are seen to produce a homegenity 
of experience of difficulty among subjects and this was found to attenuate 
the development of such interactions. The finding indicates that inter-
actions between convergent thinking and anxiety are likely to be found 
on moderately difficult learning tas,ks. These findings are seen to 
be consistent with Drive Theory, if it is extended to include the 
subjective experiences of anxiety and difficulty on the learning task. 
The findings also indicate the necessity of considering the effects 
of anxiety and convergent thinking in subjective terms relating to 
learning 'difficulty. Intellectual tests, such as convergent and 
divergent thinking tests, ,may be more effectively used to predict learning 
, ' 
achievement if an analysis is made of their contents and this is related 
to the requirements of the learning task. In this way they can be 
used to indicate learning difficulty for different individuals. A 
similar approach was outlined in the thesis and employed to produce a 
number of instructional strategy templates. However' not enough is, 
'known about the kinds of intellectual activities involved in learning 
tasks and the present intellectual tests may be inadequate for the 
purpose of prediction or explanation. It may be mistaken to attempt 
to contort such tests for these purposes, and instead it is probably ,I 
necessary to explore factors not commonly employed in intellectual 
tests and to expand factors which are given inadequate emphasis. 
It is also suggested that further research is needed to clarify 
the effects of the learners estimatio~ of their own learning performance 
and how this affects the anxiety s'tate. There is a strong possibility 
that state anxiety is dynamic during the learning task. Initially it 
may be related to the general impact of the learning milieu and deliberate 
manipulations such as ego involving instructions. However the 'level of 
state anxiety produced may vary according to feedback from the learners 
assessment of their own performance. This may in turn be affected by 
the constructs the learners have regarding the learning task, the milieu 
and themselves. Possibly this should involve,personal construct 
techniques to identify the learners' constructs re,garding tasks. In 
addition, periodic assessments 'of the learners' estimation of learning 
, 
difficulty and their own level of performance may also be valuable. 
, ' 
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The thesis then has shown that anxiety and intelligence are 
significantly related to learning achievement. This" is particularly 
I 
so when intelligence is related to learning and when a measure of 
state anxiety is employed. These factors have also been shown to have 
important interactions such that a high state of anxiety can facilitate 
or inhibit learning dependent upon whether the learner is of high or low 
,intelligence respectively. This is seen to be ;'ost pronounced'when the 
teaching strategy employed is of a moderate as opposed to an extreme 
levelof·difficulty. The process whereby the state of anxiety is 
produced is complex and the findings indicate that a generally stress-
full learning milieu i,s more likely to produce a state of anxiety 
corresponding to a trait anxiety measure. In addition the level of 
state anxiety appears to be influenced by subjective interpretation of 
feedback according to personal levels of achievement expectation. 
". 
Perhaps it is profitable. to finish the thesis with the words of 
Chaucer: 
"What amounteth al this wit'/ 
What shul we speke alday of holy writ? 
The devel made a reve for to preche, 
And a souter, a shipman or a leche." * 
The Reeve's Prologue 
* "What does it' come to, all this wit? 
What, Spend. the morning talking Holy Writ? 
The devil that makes a preacher ofa Reeve, 
Turns cobblers into doctors, I believe". 
,/ 
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